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INTRODUCTION 
The expansion of the broiler industry during the last 25 
years in the United States has been one of the most phenomenal 
in any phase of agriculture. Broiler numbers have risen from 
a relatively low level of 3*+ million in 193^ , the first year 
of official estimates of broiler production, to a total output 
of more than 1,731 million broilers in 1959 as reported by the 
U.S.D.A. marketing service (I960). 
Chicken meat originally was a by-product of the egg 
industry. It consisted of culled layers and of cockerels from 
the replacement stock. Advances in nutrition, genetics and 
disease control have brought about major economies in produc­
tion and marketing. The broiler industry has developed in 
more or less concentrated areas. One of the first of these 
is that known as the Delmarva area which includes Delaware 
and parts of Maryland and Virginia. More recently a shift 
has occurred in broiler production with Georgia taking the 
lead as the largest producer. Commercial broiler enterprises 
have changed from small independent raisers to large scale 
enterprises with integration of supply flock, hatchery, feed 
dealer, grower and processor. Many different levels of 
integration may be found in the broiler industry along with 
several different types of contracts (Harper and Hester, 
1956). Some contracts permit almost complete independence of 
the grower while other contracts limit the grower to little 
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more than the care and raising of the broilers. 
In the early days of broiler production, dual purpose 
breeds were used to produce broiler chicks. These were 
usually slow in growth taking as long as 14 to 16 weeks to 
reach market weights of 3 pounds and feed conversion of it-
pounds or more per pound of meat. Competition stimulated 
poultry breeders to develop a faster growing more economical 
bird. In this regard, crossbreeding the Cornish, White Rock 
and New Hampshire breeds has been used extensively with 
outstanding success. The results of the 1959 Random Sample 
Production Test show that the average weight of all "broiler 
strains entered was 3*5 pounds at 8 weeks. Feed conversion 
was 2.12 pounds per pound of broiler. Unfortunately, this 
remarkable improvement has not come without some disadvan­
tages. Results of the Maine Random Sample-Test noted above 
show that egg production of the parent flocks of these strains 
is disappointingly low. The average for all strains was 45 
percent with a feed conversion ratio of 10 pounds of feed per 
dozen eggs produced. 
Obviously, performance traits of the parent stock, as 
well as of the broiler progeny, influence the net income of 
a broiler enterprise. Hence, it would be desirable to know 
the relative importance of these factors which determine the 
profitability of a strain of broilers. Genetic changes in 
parent flocks may influence net returns directly through chick 
3 
costs or indirectly due to correlated responses in broiler 
progeny performance. Some breeders select solely for body 
weight and produce quality broilers, but rate of egg produc­
tion of the parent flock is low. Other breeders have paid 
some attention to egg production at some possible expense of 
good broiler qualities. Taking into account various genetic 
correlations, it would be interesting to know whether rate of 
egg production or adult body weight of a strain are at an 
optimum or whether they should be altered. Also, should the 
breeder in an integrated enterprise follow the same practices 
as one in a non-integrated enterprise? Answers to these 
problems are attempted in this study. 
4 
LITERATURE REVIEW 
General 
Several Investigations have been made to determine the 
importance of different variables in broiler production. In 
a recent study, Anderson and Prestwich (1959) found 62.0 
percent of the total variance in costs associated with feed, 
15*1 percent with chicks, 14.2 with labor and 1.3 percent 
with housing costs. Variation in net returns was more 
influenced by costs than by selling prices of the broilers. 
Using multiple regression analysis they found that the cost 
of broiler production could be estimated from the equation: 
Y = 9.021 - .0063%i + »0352X2 + 4.162%g + .223%+ 
where Y = total cost 
= number of chicks started in 100*s 
= percent death loss 
X3 = feed conversion 
XL = hours of labor per 100 birds 
Feed conversion was the most important of the four factors in 
determining the cost of production. 
In a survey of broiler enterprises in lower Delaware, 
Hansing (1959) found that size of flock had little influence 
on the returns from flocks of less than 20,000. He. concluded 
that low mortality was prerequisite to favorable returns. 
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His study showed that this trait accounted for about 38 
percent of the variation in broiler costs. He found feed 
conversion to be closely related to percent mortality and 
cost per pound of broiler. Age at which the broilers were 
marketed was also of some importance. Favorable returns were 
obtained for flocks marketed up to 10 weeks of age. Holding 
them longer before marketing decreased returns. He pointed 
out that broilers averaging 2-3A to 3-1/4 pounds per bird 
appeared to be near optimum marketing weight. An additional 
factor influencing returns was season of year. Summer flocks 
returned up to three times as much as winter flocks because 
the cost of production was 2 cents per pound less, mortality 
was 3 percent lower and selling price was almost one cent per 
pound higher. 
In a study of three broiler enterprises, Baum and 
Fletcher (1953) found that net profit to producers could have 
been increased by marketing broilers at a later age than 
usually practiced. Each broiler enterprise is unique and 
the determination of the most profitable combination of 
factors requires that profit maximizing techniques be applied 
individually to each firm. The most profitable time to 
market occurred when cumulative feed costs were 54 cents in 
their Case Study I, but 45.7 cents for Case Study II and 54 
cents for Case Study III. Even though Case Studies I and III 
had similar cumulative feed costs, a considerable difference 
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existed in the most profitable marketing time and in total 
and net revenue. The size of operation, types of buildings 
and equipment and managerial practices in use all had an 
effect on net income. These factors all affected the cumula­
tive feed costs and the slope of the total revenue curve. 
Nordskog (I960), using data from 21 separate random 
sample egg laying tests determined the relative importance 
of the major production traits as they influence variation 
in net income over feed costs. Using multiple regression 
analysis techniques, he found that the number of eggs per 
chick started alone accounted for 91*9 percent of the total 
variation in net income while the combined factors of egg 
production per pullet housed, egg size and body weight 
accounted for 92.9 percent. He also found that the number 
of eggs per pullet on a hen-day basis was more important than 
mortality in accounting for variation in net income over feed 
costs per chick started. 
Genetic Correlation 
Since the technique of estimating genetic correlations 
was introduced by Hazel (19^ 3) many estimates have been 
reported in egg producing strains of poultry but relatively 
few have been reported for meat producing strains. Peeler, 
et al. (1955) found that broiler weight was genetically 
correlated with body weight at sexual maturity (r = .76) and 
with age at sexual maturity but at a lower level. Godfrey 
y 
and Goodman (19)6) found a positive genetic correlation of .5 
between broiler weight and breast angle at 9 weeks. Dillard, 
et al. (1953) reported a genetic correlation of -.20 between 
egg production and 8 week body weight in New Hampshire pullets 
indicating that broiler weight decreases as egg production of 
the parent increases, Lerner, et al. (1947) reported that 
body weight was positively correlated with keel length, 
breast width and shank length. 
In egg production strains of poultry, Jerome, et al. 
(1956) reported a negative correlation of -.24 between body 
weight and egg production and a positive correlation of .20 
between body weight and fall egg weight. Wyatt (1953) found 
a genetic correlation by regression analysis of -.43 between 
egg weight and production rate, and of -.31 between adult 
body weight and egg rate. Nordskog and Hill (1958) reported 
a genetic correlation of .42 between hen-day egg production 
and percent flock viability. Although no reports between 
these traits involving meat producing stock are available, 
the same conditions would seem to apply. The broiler strains 
used today are usually large in adult body size. They also 
appear to be inherently poor egg producers and often are 
relatively costly to maintain as a breeding flock. To over­
come this problem some commercial breeders are selecting for 
both greater egg production and adult body weight. If the 
above correlations are indicative of the true population 
8 
values, it is understandable that the task of broiler breeders 
is a difficult one. 
Genetic correlations reported in the literature for egg 
producing strains will be used as approximations to these 
parameters for meat producing stocks in this study. If these 
estimates are not valid for the meat producers the results 
obtained will be biased accordingly. 
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PART I - FACTORS DETERMINING INCOME 
OVER COSTS IN RANDOM SAMPLE BROILER TESTS 
Materials and Methods 
Five year1 s data from the Maine Random Sample Broiler and 
Production Test including performance traits of the parent 
stock and broiler progeny were utilized in this study. Each 
test included 20 broiler strains of 50 pullets and 5 cockerels 
in the production or parental stock performance portion of the 
test. Broiler performance characteristics were obtained from 
samples of 135 chicks of each sex. The factors used in the 
analysis of returns over feed costs are presented in Table 1. 
The aim of this portion of the study was to determine 
the relative importance of these factors in determining net 
Table 1. Factors studied from Maine Random Sample Broiler 
and Production Test 
Factor Units of Measurement Symbol 
Returns over feed costs 
Hen-housed egg production 
Hatching eggs 
Hatchability 
Feed conversion 
Livability of broilers 
Eight week body weight 
Feed conversion at 8 weeks 
Grade AA Grade A 
Cents per broiler started Yg 
Percent 
Percent of total eggs laid Xg 
Percent of total eggs set Xo 
Pounds of feed per dozen 
eggs X4 
Percent X5 
Pounds % 
Pounds of feed per pound 
of meat Xy 
Percent of total marketed Xg 
JLV 
income. The statistical procedures utilized were multiple 
regression techniques given by Snedecor (1956). The linear 
model used to approximate Y is 
8 
* - 
8 
Y = /x + 2 PiX4+£ = y + 2 biXj+e 
' i=l 1 1=1 
The first relationship represents the experimental model 
in terms of the parameters yx and p and the true error 
while the second is in terms of the estimates of these 
parameters and the residual, e. The b^ 's are partial 
regression coefficients. ~~ " 
The assumption is that the observations, Y, are a linear 
function of known variables X^ , X2 ... Xg, with the residual 
errors, e, normally and independently distributed with mean 
zero and constant variance, The assumptions of normality 
and independence may not be entirely valid in the data at 
hand. However, this will have little effect on the estimates 
obtained although tests of significance might be of question­
able value. 
To estimate the unknown 0^ 's, the method of least squares 
was used and the error sums of squares (Q) were minimized. 
8 
Q = Z(Y - 2 b± Xj)2 
i=l 
Differentiating Q with respect to each bj, in succession 
and equating to zero, a set of 8 normal equations is obtained 
as follows : 
J.X 
bjj_2X^  + b22X^ X2 bgZX^ Xg — 2YX^  
b12X1X2 + b22xi + .. + bgZXgZXg = 2yX2 
• • • * . 
• • • « • 
• * a m » 
b]ZX]X8 + b2ZX2Xg+ ... + bg2Xg = 2yXg 
From these normal equations a unique solution for the 
bi's may be obtained. For this purpose, solution of the 
simultaneous equations by matrix inversion techniques is 
convenient. The variance-covariance matrix or sums of 
squares-sums of products matrix (S-*.. ) is inverted. The 
The solution for the b^ 's is as follows i 
8 
bi = 2 (C13ZYXj) i = 1, ..., 8 
3=1 
In other words, the b^  can be computed by summing the 
products of the elements in the i**1 row of the C^ j matrix and 
the corresponding 2XY^ . The expectation of the b^ 's are 
p 
found to be and the variance of any bi = C^ a and the 
covariance of any two b^ 's = The variance, cr2, is 
A 
estimated from the deviations from sample regression (Y - Y) 
where Y is the estimated regression value. The estimate of 
<j2 is s2. 
The method of calculation for the various sums of squares 
and mean squares can best be represented in terms of the 
inverted matrix (Cjj ) satisfies the condition that 
8 (1 i = k 
analysis of variance shown in Table 2. 
Significance tests of the regression coefficients are 
determined from the ratio Under the null hypothesis 
that the true regression coefficient is zero, this ratio is 
distributed as F with q - 1 and n-q-1 degrees of freedom. 
The total amount of variation accounted for by the 
regression equation is determined from the squares of the 
multiple correlation coefficient (R). 
R2 = 2y2 = 2 (bj 2Yx1) 
2y2 ZyZ 
1-R2 is the fraction of variation not associated with 
the variables in the regression equation. 
Table 2. Analysis of variance for regression analysis 
Source of 
variation d.f. 
Sums of 
squares Mean squares 
Regression q - 1 
Deviations from n-q-1 
regression 
Total n-1 
2 (b±2YXi) 
Difference 
2 
2 (bjZra,) = _ 2 
q - 1 
sr 
Difference _ s2 
n-q-1 
13 
Results and Discussion 
The average values of the 9 factors are presented in 
Table 3. The results for each individual test as well as the 
pooled average are shown. 
Income over feed costs decreased over the five test 
years. The largest part of the decrease took place between 
1955 and 1956. The decrease in net income can be attributed 
chiefly to a decreasing trend in prices over the five years. 
Although hen-housed egg production has remained reasonably 
constant, selection presumably has brought about a consider­
able increase in feed efficiency per dozen eggs since 1955. 
The simple correlations between the traits are presented 
in Table k. The only parent flock factor significantly 
correlated with income over feed costs is Xg. Broiler 
viability and body weight are positively correlated with 
income while feed conversion is negatively correlated. Some 
of the correlations between the independent variables are 
interesting. Hen-housed egg production is significantly 
correlated with all other traits except percentage of hatch-
able eggs. The most important of these are the negative 
correlation between egg production and 8 week broiler weight 
and the positive correlation between egg production and 8 week 
feed conversion. Percent hatching eggs is correlated 
significantly with 8 week body weight only. Hatchability is 
negatively correlated with 8 week body weight and feed 
Table 3* Results of 5.Maine Random Sample Broiler and Production Tests (1955-59) 
Test number and year 
Unit 
1 
1955 
2 
1956 1957 
4 
1958 
* 
1959 
Pooled 
Ave. 
Income over feed 
costs (Y) Cents per broiler 48 #0 27.7 24.4 20.4 24.1 28.9 
Hen-housed egg 
production (%l) Percent 46.6 49.9 50.6 42.4 45.4 47.0 
Hatching eggs <x2) Percent 84.5 90.5 91.1 85.8 88.0 88.0 
Hatch of total 
eggs set (x3) Percent 72.8 78.9 75.5 74.6 79.3 76.2 
Feed conversion (X4) Lbs. feed 
doz. eggs 
per 
8.4 7.8 8.1 9.7 10.0 8.8 
Broiler livability(Xç) Percent 96.5 98.4 98.4 98.4 97.5 97.9 
8 week body weight(Xfc) Lbs. 2.9 2.8 3.1 3.2 3.5 3.1 
8 week feed con­
version (x7) 
Lbs. feed per 
lb. broiler 2.5 2.4 2.2 2.1 2.1 2.3 
Grade AA + A (Xg) Percent 97.0 99.8 98.4 98.8 98.0 98.4 
Table 4. Correlations8, among 9 factors in the Maine Random Sample Broiler and 
Production Test 
Traits X1 Xg Xg x5 % 4 % 
Income over feed costs Y .03 .35b -.02 .10 ,4lb .74° -.69b .12 
Hen housed egg production X1 .12 .29% -.88% • 33b -.34* .42b -.22° 
Hatching eggs x2 — . 01 .09 .11 .26° — « 16 -.10 
Hatchability X3 -.31
b 
.16 
-.36% .34b — . 20 
Feed conversion % -.33b .52b -Mb .19 
Broiler livability x5 .00 -.08 -.05 
8 week body weight 
-.75 — .04 
8 week feed conversion x7 
\ 
-.18 
Grade AA + A x8 
C^orrelations are based on strain means within years, 
bp < .01. 
CP < .05.  
1 £. 
conversion per dozen eggs. Thus, as hatchability increases 
these two traits would tend to decrease. Eight week feed 
conversion is positively correlated with hatchability. Feed 
conversion per dozen eggs is negatively correlated with 
broiler livability and eight week feed conversion but posi­
tively correlated with eight week body weight. Also, eight 
week body weight and eight week feed conversion are negatively 
correlated so that as one increases the other decreases. 
Although cause and effect cannot be determined from correla­
tion coefficients, all of the values obtained seem to be 
biologically reasonable. 
Partial regression coefficients and multiple correlation 
coefficients were calculated for each of the five tests. 
These are presented in Table 5» The regressions for the 
individual years are subject to large errors due to the small 
samples. Only 20 strains were included in each test, yet the 
agreement between the regression coefficients from one test 
to another is good. The major disparity arises in Tests 2 
and 3 for by. In all ^ ests b& and by are the important 
partial regression coefficients. The former affects net 
income in a positive direction. The latter was negative in 
three of the five tests. The values of R2 represent the 
portion of the variation in Y that is accounted for by 
regression. These values were consistently large for Tests 
1, 2 and b. For Tests 3 and 5 the R2 values were somewhat 
Table 5« Partial regression coefficients and R2 
Test Year a bl b2 b3 b4 b5 b6 b? b8 R
2 
1 1955 -107.08 .0 77 .129 .028 -.254 .7 21 14.531 -10.067 .561 .908 
2 1956 - 47.53 .093 .039 .076 .657 .401 13.861 2.776 -.293 .961 
3 1957 - 81.19 .078 —. 004 .034 -.200 .324 10.202 1.434 .350 .750 
4 1958 - 43.54 .007 .048 .107 -.677 .345 9.343 -16.846 .301 .963 
5 1959 25.50 .074 .008 .007 -.330 -.003 8.922 -14.276 -.037 .766 
Table 6. Analysis of variance of income over feed costs (mean squares) 
Pooled 
Source d.f. Test 1 Test 2 Test 3 Test 4- Test 5 d.f• m.s. 
Total 19 94 
Regression 8 22.58* 20.15* 11.84% 8.l5a 2.10% 8 62.58* 
Error 11 1.66 . 58 2.87 . 23 .47 86 . 95 
S^ignificant at P(01) level 
S^ignificant at P(05) level 
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lower being .750 and .766, respectively. 
The analysis of variance in Table 6 demonstrates the 
importance of regression in individual tests. The reduction 
in sums of squares due to the regression was significant at 
the one percent probability level in Tests 1, 2 and 4- and at 
the 5 percent level of probability in Tests 3 and 5. 
In order to obtain an overall regression equation useful 
in predicting income over feed costs and in determining the 
relative importance of these factors, a pooled analysis was 
undertaken. This was effected by computing the regression 
from the pooled error sums of squares and products over the 
5 tests with 20 strains per test. The following regression 
equation was obtained: 
Y = .04-3X1 + .051X2 + .077X3 - .4-33X4 + .4-39X5 + 
9.526X6 - 16.24-OXy + .283X3 - 4-3.113 
The coefficients of the X^ 's show the change that takes 
place in income over feed costs per broiler started with a 
unit change in each Xj_. For example, a one percent increase 
in egg production (X]_) increases income by .04- cents while a 
unit increase in 8 week feed conversion results in a decrease 
of 16.24- cents in income over feed costs per broiler started. 
It appears that 8 week body weight (X5) and 8 week feed con­
version (X7) have the greatest effect on income while parent 
flock factors (Xi, Xg, X3 and X4.) have little effect. 
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The amount of total variation in income over feed costs 
accounted for by the various factors alone and in combination 
is shown by the multiple correlation, R2. These are presented 
in Table 7* Fitting 8 week body weight to the data alone 
accounted for 54.8 percent of the total variation, 8 week feed 
conversion accounted for 47.5 percent, broiler livability lor 
16.6 and hatching eggs for 11.0 percent. The other four 
traits considered alone accounted for only a negligible part 
of the total variation in income over feed costs. 
The eight factors combined account for 85.9 percent of 
the total variation. Thus only 14 percent of the variation 
is due to other factors not considered in this study. The 
results indicate that amount of variation in hen-housed egg 
production (Xj) as observed in these data is unimportant when 
considered alone. It becomes important when considered in 
combinations with other traits due to the correlations that 
exist between egg production and these other factors. The 
factors X& and Xy taken together account for 58=9 percent of 
the variation while X% and X5 together account for 65*0 per­
cent. When the four broiler traits, X5, X5, X7 and Xg are 
considered jointly, they account for 74.1 percent of the 
total variation. Adding the other three production factors 
(Xg, Xj and X^ ) accounted for only an additional 5 percent 
of the variation. Obviously the broiler traits are the most 
important factors influencing income over feed costs. 
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Table 7. Multiple correlation coefficients involving factors 
associated with income over feed costs in a non 
integrated broiler enterprise 
Trait R2. 
Hen-housed egg production Xj .0008 
Hatching eggs X2 .1102 
Hatchability X3 .0004 
Feed conversion per dozen eggs X^  .0102 
Broiler livability Xj .1656 
8 week body weight X& .54-76 
8 week feed conversion Xy .4747 
Grade AA + A Xg .0151 
Xi + X& .6515 
Xx + Xy .5948 
X6 + Xy .5891 
Xx + X6 + Xy .7219 
x2 + X5 H- Xy .6130 
X14. t + Xy .7II0 
X5 + X6 + Xy .7360 
xx + X4 + X6 + Xy .7256 
X5 + X6 + Xy + Xg .7411 
Xi + X5 + X& + X7 + Xg ,8018 
All .8591 
ZJL 
However, hen-housed egg production (X^ ) is of some importance. 
This analysis is based on number of broilers started and 
applied to a non-integrated enterprise. As already pointed 
out, Anderson and Prestwich (1959) estimated that chick costs 
represent approximately 20 percent of the total cost while 
feed accounted for 66 percent of the total costs of growing 
broilers. Thus, in a non-integrated enterprise greater 
emphasis would be placed on broiler performance since the 
unit of income is the individual broiler. In an integrated 
enterprise, chick costs would become more important since the 
unit of income would be based on income per breeder hen. 
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PART II - THE PROFIT EQUATION IN A BROILER ENTERPRISE 
The foregoing analysis has several shortcomings. Adult 
broiler weight, one of the major considerations in breeding 
broiler stock, was not included in the data. The feed prices 
used in the Maine Random Sample Test data may not be applica­
ble to commercial operations and no allowances are made for 
this in the income over feed costs factor. One of the major 
inadequacies of the multiple regression analysis is that all 
correlations are phenotypic in nature. In a breeding program, 
the genetic-economic relationships become important. 
Genetic correlations may have a different effect than 
phenotypic correlations on profit potential of an enterprise. 
Furthermore, a breeder must consider whether he is primarily 
concerned with an integrated or a non-integrated operation. 
In order to arrive at the logical basis to study genetic-
economic relationships, a profit potential equation must be 
derived. 
Definitions and Symbology 
Greek letters will designate supply flock characteristics 
and all factors entering into chick costs. English letters 
will designate all other factors. 
Broiler characteristics 
X = profit potential from a non-integrated enterprise 
X* = profit potential from an integrated enterprise 
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I = gross income 
G = growing costs 
P = price of broilers per pound live weight 
W = market weight per bird 
Q = carcass grade 
f = feed conversion, i.e. pounds of feed consumed per 
pound of broiler produced 
F = total feed consumed by broilers 
p = price per pound of broiler feed 
k = fixed costs of broiler enterprise per bird 
Nq = number of chicks started in a broiler enterprise 
N = number of broilers marketed 
m = N/N0 = livability 
Hatchery supply flock factors 
f = chick production costs per chick 
€ = cost of a hatching egg 
*7 = chicks hatched as a fraction of total eggs set 
X = fixed costs of egg production per bird per day 
P = rate of lay (eggs per bird per day) 
- hen-housed egg production (eggs per year) 
if = price per pound of feed for supply flock 
w = body weight of adult hens 
T = total feed per bird per day 
0 = fraction of total feed used for body maintenance 
1-0 = fraction of total feed converted into eggs 
2k 
§2 = partial regression of feed consumed on adult body 
weight 
2^ = partial regression of feed consumed on rate of egg 
production 
Other factors 
C = total costs 
Rjj = genetic correlation between trait i in the broiler 
progeny and trait j in the parent supply flock 
a(R) = a vector of correlation coefficients 
a(P) = a vector of prices 
Derivation 
Non-integrated enterprise 
The net profit from a broiler enterprise is influenced 
by many factors. Several of these are associated with the 
performance of the parent stock which, in turn, influences 
chick costs. Figure 1 shows the factors entering into chick 
costs, broiler growing costs and total income. Parent flock 
performance influences chick costs directly while gross income 
and broiler growing costs are influenced indirectly through 
genetically correlated responses between the parent and the 
broiler progeny. Since the main interest in this study 
centers on genetic effects on net broiler returns, fixed 
costs including labor, buildings and equipment depreciation 
and interest on investment are considered as constants. 
2Î> 
Broiler price (P) 
Carcass grade (Q), 
Broiler weight (W) > Income (I). 
Mortality (m) 
Feed conversion (f ) Growing 
costs (G) 
X 
Broiler feed prices (p) 
Fixed costs (k)' 
Egg production, 
(/.) 
 ^Feed price-
'Hatching egg cost 
M 
,Hatchability 
\\\.\ </ (7?) 
* Adult body weight 
Fixed costs 
w 
Profit 
potential 
(X) 
C I k 
Chick costs ( r )  
Figure 1. Factors influencing profit potential in a broiler 
enterprise 
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Profit potential (X) is a function of gross income (I) 
and total costs (C). Thus 
X = I - C (1) 
In this study we are not so much concerned in profit 
potential per se but in the effect of various production 
factors on profit potential. Thus, it is necessary to express 
gross income and total costs in terms of the relevant produc­
tion factors. Since gross income is a function of the price 
of broilers and the poundage marketed, it can be expressed as: 
I = P N W (2) 
Total costs are the sum of the initial chick costs, feed 
costs to raise the broilers to market weight and fixed costs. 
Since the latter are considered constant in this study, the 
total cost becomes 
C = r  +  G  =  T + p f + k  ( 3 )  
The total cost to produce NQ chicks is a function of 
hatchability (>]) and the cost of producing a hatching egg 
(£). Hatching egg cost is determined by parent flock feed 
costs, labor, housing depreciation and interest on capital 
investment. Feed requirements are influenced by body weight 
(to) and rate of lay of the hatching flock (/>). Feed require­
ments may be divided into a part required for body maintenance 
C-( 
and a part required for the production of eggs. The fixed 
costs are considered as constant per bird but will vary per 
egg depending on rate of egg production of the flock. 
The cost of producing one hatching egg is 
e . +« - irteT + a-0)7-] + x. 
' " ' (4, 
-  1  * r  )  *  X  w  
P 
If pi and Pg are the partial regression coefficients of 
feed consumption on body weight (<%) and rate of egg production 
(/f) respectively, then 
Ti = 1 Pi ^  and T2 = &2 60 (^ ) becomes 
£ = IT (Pi60 "** ) + yi 
P  (5) 
Hence, the total cost of producing NQ chicks is 
o.i É  =5e +x |  ( 6) N N L P J 
Broiler feed cost may be expressed as follows: 
G = p N W f (7) 
Substituting equations (2), (6) and (7) into the original 
equation (1), profit potential plus the constant grower costs 
become 
X  =  p n 3  j -fT(Plto Jr^ 2-P ) * - p N W f (8) 
eu 
Since this is the profit equation of either an independ­
ent grower or of an integrated operation in which the hatching 
supply flock is not a part, the unit of profit potential is 
income over feed and chick costs per broiler started. Divid­
ing equation (8) by NQ and rearranging gives 
x * = ^  w ( p - p F )  -  ^  + * ]  ) (9) 
where X1 = profit potential per chick started over feed and 
chick costs. I- = i is the fraction of chicks surviving to 
wo 
market age (i.e. chick livability). Equation (9) makes 
possible estimation of the profit potential in a non-
integrated enterprise for any strain of broilers as a function 
of the performance of both parent stock and broiler progeny. 
Integrated operation with breeder flocks as an integral part 
When the hatching supply flock is a part of the integra­
ted broiler enterprise, interest shifts from profit per 
broiler chick purchased to profit per breeder hen in the 
hatching supply flock. Since the same factors affect net 
returns in this case as in the case of the non-integrated 
enterprise, it is possible to derive a corresponding profit 
equation for the breeder hen. 
Profit potential per hen per year (X*) is a function of 
the gross income per hen per year (I) and total costs (c) 
including cost of producing hatching eggs and growing costs 
of the broilers. 
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X* = I - C (10) 
and I = N W P (11) 
We assume that the breeder hens are maintained over an 
entire year and that all eggs produced are hatching eggs. 
This implies a continuous broiler operation which is now 
standard practice in the United States. The above assumption 
would be realistic only for strains capable of laying at a 
reasonable rate over a 12 month period. A constant price (P) 
prevailing over the entire market is assumed also. Price 
fluctuations throughout the year are not as important as they 
once were, according to the United States Department of 
Agriculture Marketing Service. This is due mainly to a 
fairly constant available supply of broilers. 
Since N is the number of marketable broilers per breeder 
hen, it is a function of egg production (/>*), hatchability (^ ) 
and broiler livability (m) thus 
Substituting equation (12) into equation (11) the income 
becomes 
The cost side of the profit potential equation may be 
expressed in terms of the production traits similar to the 
procedure in the foregoing section of this study. 
N = p * Vj m (12) 
I = p *r\m W P (13) 
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The total cost (C) is the sum of the chick costs and the 
growing costs of the broilers. Thus, 
C = r+G + Nk (1*0 
As pi sly stated the cost of producing chicks is 
dependent on the rate of egg production and the average body 
weight of the parent flock since these two traits influence 
feed requirements of the hatchery supply flock so that 
r = tr-r + K 
= 17 [0 R + (1-0)7*-^  + I{ (I^ ) 
= 1T ( 1*2. + 2^ ) + 
Since and Pg are the partial regression coefficients 
of body weight (w) and egg production (/>*), respectively, on 
feed consumption then, = {3 co and Tg = H is 
considered constant per breeder hen for this phase of the 
study and may be deleted from the equation although it will 
show up as part of the profit in the final equation. Under 
these conditions equation (15) becomes 
T  =  f T + p 2  z 9 * )  ( 1 6 )  
Similarly it may be shown that 
G = m W f)p + Z7 * ^ m k (17) 
The above equation does not take into consideration 
variation in mortality rate which influences total feed 
consumed. However, if mortality is more or less randomly 
distributed throughout the year, little bias will enter into 
comparisons between different strains. 
jl 
Substitution of equations (13), (16) and (17) into the 
original profit equation (10) yields 
X* = Z7* qm w (P-fp) - Z7 * k -
(^Pl^  + Pg/"*) (18) 
Equation (18) estimates the potential profit per breeder 
hen plus fixed supply flock costs in an integrated enterprise. 
In this type of enterprise the breeder hen is the basic unit. 
Thus, equation (18) is of prime importance to the integrated 
breeder in his operations. 
The effect of various factors on profit potential 
The breeder producing broiler stock is interested not 
only in the performance of the broilers per se but also in 
the performance of the parent flock. He needs to know what 
effect a genetic change in parent stock performance will have 
on broiler performance and ultimately the effect on the net 
income of the broiler grower. A genetic change in parent 
flock performance factors influences net income in two ways. 
Firstly, chick costs are influenced through the direct change 
in the trait. Secondly, other traits affecting gross income 
and costs of production may be influenced indirectly due to 
correlated responses. When selection is directed towards one 
trait, there is not only a genetic change in that trait, but 
also changes in other traits genetically correlated with the 
trait under selection. A genetic change due to a correlated 
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response may be favorable or unfavorable depending on the sign 
of the genetic correlation. 
Changing a trait by selection influences the profit 
potential of an enterprise. In order to evaluate the effect 
of a genetic change in a trait for a non-integrated enterprise 
equation (9) may be used. 
If selection is directed towards egg production and if no 
correlated responses exist, equation (9) becomes 
X- = m ¥ (P-pf) - i- * A/>)J 1-1(19) 
where A is the genetic change in egg production due to 
selection. 
If genetic correlations are not zero, the profit 
potential equation takes the form 
X' = (m + Am) (W + AW) fp - p(f + Af)] +  ^^ 
[1T Pl(w +A w) + P2(/" +A/> )] + 1 (2°^  
where AP is the direct change in egg production and Am, AW, 
Af, etc. are the correlated genetic responses. A similar 
equation may be obtained when selection is directed to some 
other trait such as adult body weight. 
To compute the profit potential for a change, A/7 in egg 
production the correlated responses must be estimated. These 
may be estimated directly from the regression of trait j in 
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the offspring on trait i in the parent. However, in this 
study the regressions were computed from the genetic 
correlations and variances of the respective traits. The 
regression coefficient measures the response in the dependent 
variable per unit change in the independent variable. The 
total response in the dependent variable was computed as 
follows 
A& = A/* 
AW = b^ p A/? 
Af = bf p  AP  
A r ç  =  b y ^ o  A  P  
A co = b^  A f 
where the lo±p are the regression coefficients associated 
with egg production (/?) as the independent variable. Since 
only genetic changes are being considered, the relevant 
regression coefficients must be based on genetic effects 
between traits. Only a few estimates of genetic correlations 
desirable for this study are available in the literature, For 
this reason a range of arbitrary values based on the esti­
mates that are available were used. In most cases, low, 
medium and high correlation values were selected for evalu­
ation. 
Given the genetic correlations and variance components 
for traits i and j the regression is: 
3^ 
bij " rij ÏJ 
The variance components and genetic correlations used in this 
study are presented in Table 8. As a basis for comparison 
profit potential was computed assuming zero genetic correla­
tions between traits. The genetic correlation between egg 
production in the parent and body weight in the progeny is 
one of primary interest in this study. In order to demon­
strate the importance of this correlation both high and 
intermediate negative values were used. Nordskog (I960) 
reported a negative correlation between egg production and 
body weight in egg producing strains. It seems logical to 
expect a similar correlation in broiler stock. By using the 
different levels of genetic correlations, limits are obtained 
in the profit potential a breeder might expect when selecting 
for egg production in a meat producing strain. Other 
correlation coefficients were chosen in a similar manner. 
The regression coefficients derived from the above gene­
tic variances and genetic correlations are presented in Table 
9o The row represents the dependent variable while the column 
represents the independent variable. As an example, the 
value .0250 in the broiler weight row and adult body weight 
column is the regression of broiler body weight on adult body 
weight when the genetic correlation between the two factors is 
.1. Thus, one unit of genetic change in adult body weight 
results in a .0250 units of change in broiler body weights 
Table 8. Genetic correlations and genetic variances8-
Traits Code m W F 1 a) P *  
Livability, percent m 1.70 0 
0 
-.1 
0 
.1 0 
0 
.1 
.5 
0 
ol 
<>5 
Broiler body weight, lbs. 
1 
W .04 
0 
.1 
.5 
0 
0 
.1 
0 
— • 1 
-.5 
lf\ 0 
•
 
1 
0
 
Feed conversion, lbs. f .0036 0 
0 
-.1 
-.5 
0 
.1 
0 
«1 
1 
Hatchabillty, percent 1 64.0 
0 
-.1 
0 
.1 
0 
„1 
Adult body weight, lbs. CO .64 0 
— #1 
-.5 
0 
-.1 
-«5 
Egg production rate, percent p  36.0 — 
Hen-housed egg production p *  1225 
V^ariance components on the diagonal, genetic correlations to the right of 
the diagonal. 
Table 9* Simple regression coefficients computed from the variance components and 
genetic correlation in Table 1 
Egg production Hen-housed egg 
Trait Adult body weight rate production 
a t > a b a b 
Livability —  —  — .0220 .1080 .0040 .0180 
Broiler body weight .0250 • 1250 -.0030 .0170 -.0006 -.0030 
Feed conversion - .0080 . O38O .0010 — —  .0002 — 
Hatchability —1.0 — -.1330 —  —  .0230 — — 
Adult body weight — -.0130 -.0670 -.0023 -.0110 
Egg production rate - .0750 
- 3 • 7500 - - — —  — —  —  —  
Hen-housed egg production -4.3800 —21 • 8000 — — —  —  —  —  —  —  
G^enetic correlation 
G^enetic correlation 
between 1 
between < 
column 
column 
factor 
factor 
and row 
and row 
factor -
factor = ± «5. 
J I 
Additional information needed to solve the profit equa­
tion is the price of the factors involved. Since prices may 
have a differential influence on the importance of the parent 
flock in a broiler enterprise, a low, medium and high price 
was chosen. All possible combinations of broiler prices and 
feed prices were used with the restriction that feed prices 
for broiler mash and laying mash were not allowed to vary 
independently. Thus when broiler feed was low in price, 
laying mash price was also considered low. The range of 
prices used is presented in Table 10. 
Table 10. Prices of factors involved in the profit potential 
equation of a broiler enterprise (cents per pound) 
Price of Price of Price of 
broilers broilsr mash laying mash 
P P 
Low 14 4.0 3.5 
Medium 17 4.5 4.0 
High 20 5.0 4,5 
The values for and £2 equation (9) are needed also 
to solve the profit potential equation. Those reported by 
Byerly (1941) were used. For a non-integrated enterprise 
pi = 3.56 and 02 = .125 were chosen. These are based on the 
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amount of feed consumed by 100 birds per day. In the case of 
the integrated enterprise = 13 while #125 were used. 
These are based on feed per hen per year. Validity of these 
coefficients depends on the assumption of linear relationships 
of body weight and egg production to feed consumption. This 
may not hold over the entire possible range but is considered 
reasonable for the range used in this study. Also necessary 
for computation of profit potential in a non-integrated enter­
prise are the fixed costs associated with producing hatching 
eggs ( h( ). The best available estimate is that of Walther^  
(I960) who reported that $3.00 to $4.00 per bird per year was 
a reasonable range covering these costs. For ease of computa­
tion in the profit potential equation a constant of $3.56 per 
bird per year was used as the fixed cost ( K ) and was set 
equal to unit. In an integrated enterprise the fixed costs 
in the growing end of the enterprise are needed. Based on 
the results of Anderson and Prestwich (1959) an estimate of 
10 cents per broiler was used for fixed broiler costs (k). 
To evaluate the importance of egg production and body 
weight of the parent flock, average or typical performance 
values were required. For this purpose the thirteenth Maine 
Production and Broiler Test was taken as a guide. Table 11 
presents the averages from this test. 
IWalther, P., Ames, Iowa. Data from demonstration flock 
test. Private communication, I960. 
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Table 11. Broiler production traits from the thirteenth Maine 
Production and Broiler Tests and the codes of these 
traits 
Trait Unit Symbol Average 
Hen-housed egg production Percent 
A 
45.0 
Hen-housed egg production Eggs/hen/year 170.0 
Adult body weight Lbs. OJ 8.0 
Hatchability Percent 1 80.0 
Livability of broiler progeny Percent m 97.0 
Broiler body weight Lbs. W 3.52 
Feed conversion (broiler) Lbs.feed/lb.meat f 2.12 
These averages were used to calculate the profit potential 
of a strain with corresponding performance characteristics. 
The resulting profit potentials were then computed for each 
change in egg production by intervals of 5 percent within the 
limits of 35 and 65 percent production. Similarly, profit 
potentials were computed for each one-half pound interval in 
body weight within the limits of 6.0 to 9.0 pounds. In the 
case of the integrated operation, where egg numbers were used 
in the equation rather than rate of egg production, hypotheti­
cal changes of 10 eggs were considered with limits of 150 eggs 
and 210 eggs per hen housed. 
An illustration using the foregoing information is pre­
sented to show the method of computing profit potential in a 
non-integrated enterprise. 
The performance characteristics given in Table 11 are 
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introduced into equation (9), 
X = m W (P-pf) - + K. j 
= .97(3*52) 20 - 5(2.12) -
1 4.5 3.56(8) + .125(45) + 1 (9) 
78 45 
= 68.29 - 36.19 - 4.26 - 2.78 
X = 25.06 cents per broiler started 
The values 68.29, 36.19, 4.26 and 2.78 represent gross 
income, growing costs, parent flock feed costs and fixed 
chick costs per broiler started, when prices are (P, p, Tf } -
(20, 5.0, 4.5). 
To illustrate the computations showing the influence of 
genetic correlations, equation (20) may be used. Assume that 
selection has effectively increased egg production rate by 5 
percent. Also assume that egg production rate (Z3 ) and broiler 
body weight (¥) are genetically correlated at the -.5 level. 
All other correlations equal zero. Then, 
X = (m+Asi ) (W+AW ) [p-p ( f+Af )] -  ^^ 
rr[Pl(fr>+AfrQ +P2(/'+Af)] + K  1  
l /> +A /> J 
= .97 (3.52 - (.017) 5 20 - 5.0(2.12) -
1_ 4.5(3.56)(8) f .125(45+5) + 1 
.8 45+5 
— 66#6 - 35*3 ~ 3*9 - 2.5 
= 24.9 cents per broiler started 
(20) 
H-L 
Thus, an increase in egg production of 5 percent would reduce 
profit potential very slightly (from 25.1 cents to 24.9 cents) 
under the conditions assumed. 
Procedures similar to the foregoing were used to compute 
profit potential in an integrated enterprise using the 
appropriate equations. 
Results 
Importance of rate of egg production in a non-integrated 
enterprise 
Total income, feed costs of broiler growing, parent flock 
feed costs and fixed parent flock costs under various 
combinations of prices, genetic correlations and egg production 
rates of the parent flock are presented in Appendix Tables 16 
through 19. 
Profit potential per broiler started in a non-integrated 
enterprise for different levels of egg production and prices 
are presented in Table 12. For zero correlations, i.e. 
o(R) = 0, profit potential increases as egg production 
increases independent of price. When a(R) = (R/>w» R/ m; 
Ry?6) , R/?jr, R) = (»5, 0, 0, 0, 0), maximum profit 
potential depends on the rate of egg production as well as 
on broiler and feed prices. For the price vector, a(P) = 
(P, p, = (20, 4.0, 3.5)* profit potential varies inversely 
with egg production, but when a(P) = (14, 5«0, 4.5), maximum 
m-H 
Table 12. Influence of egg production on profit potential per 
broiler for different combinations of correlations 
between traits in a non-integrated enterprise 
(cents per bird) 
p/* 
R/"Z 
0 — .1 
- .5 0 0 0 0 -.1 -. 5 ~. 5 
0 0 0 .1 .5 0 0 .1 .1 .5 
0 0 0 0 0 
- .5 0 — • 1 -.1 - .5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
(#) Price vector: (P, p, 
35 23.2 23.5 24.8 23.2 22.9 
40 24.3 24.4 25.0 24.2 24.1 
45 25.1 25.1 25.1& 25.1 25.1 
50 25.7 25.6 24.9 25.7 25.9 
55 26.2 26.0 24.7 26.3 26.6 
60 26.6 26.2 24.3 26.7 27.2 
65 27.0 26.4 23.9 27.2 27.7 
29.2 27.4 27.0 
29.3* 28.4 28.8 
29.2 29.2 29.2 
28.9 29.8 30.0 
38.5 30.3 30.6 
28.0 30.8 31.2 
27.5 31.1 31.8 
Price vector: (P, p. 
35 31.6 32.0 33.6 31.6 31.2 
40 32.6 32.7 33.5 32.5 32.3 
45 33.2 33.2 33.2 33-2 33.2 
50 33.8 33.6 32.8 33.8 34.0 
55 34.3 33.9 32.4 34.4 34.7 
60 34.6 34.1 31.8 34.8 35.3 
65 35.0 34.3 31.2 35.1 35.8 
% 27.4 28.4 27.8 28.6 
45 29.2 29.2 
50 29.8 29.6 
55 30.2 29.9 
60 30.6 30.2 
65 31.0 30.4 
r) = 20.0, 5.0, 4.5) 
22.9 23.4 23.4 24.7 24.1 
24.1 24.4 24.5 25.1& 24.7 
25.1 25.1 25.1 25.1 25.1 
25.8 25.6 25.6 24.9 25.2a 
26.5 26.1 26.0 24.7 25.2 
27.0 26.4 26.3 24.4 25.0 
27.4 26.7 26.5 24.0 24.8 
-7T) - (20.0, 4.5, 4.0) 
27.1 27.6 27.6 29.0 28.4 
28.3 28.5 28.6 29.3* 28.9 
29.2 29.2 29.2 29.2 29.2 
29.9 29.7 29.6 28.9 29.2a 
30.5 30.1 30.0 28.6 29.0 
30.9 30.4 30.2 28.1 28.8 
31.4 30.7 30.4 27.6 28.5 
ir ) = (20.0, 4*0, 3.5) 
31.4 31.8 31.9 33.4 32.8 
32.4 32.6 32.7 33.5* 33.2 
33.2 33.2 33.2 33.2 33.2a 
33.9 33.7 33.7 32.9 33.1 
34.5 34.1 34.0 32.4 32.9 
35.9 34.4 34.2 31.9 32.6 
35.3 34.7 34.4 31.3 32.1 
D^enotes maximum profit potential. 
Table 12. (Continued) 
JW 
5m 
5/4) 
5/F R<\ 
0 — #1 
- .5 0 0 0 0 -.1 - .5 -.5 
0 0 0 .1 .5 0 0 .1 .1 .5 
0 0 0 0 0 
- .5 0 -.1 — • 1 - .5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
{%) Price vector: (P, p, 
35 13.0 13.2 14.0 12.9 12.8 
40 14.0 14.1 14.6 14.0 13.9 
45 14.8 14.8 14.8 14.8 14.8 
50 15.4 15.4 14.9 15.5 15.6 
55 16.0 15.8 14.9a 16.0 16.2 
60 16.4 16.1 l4i8 16.5 16*8 
65 16.8 16.4 14.6 16.9 17.2 
Price vector: (P, p, 
35 17.2 17.4 18.4 17.1 16.9 
40 18.2 I8.3 18.8 18.1 18.0 
45 18.9 18.9 18.9* 18.9 18.9 
50 19.5 19.4 18.9 19.5 19.6 
55 20.0 19.8 18.8 20.1 20.3 
60 20.4 20.0 18.5 20.5 20.8 
65 20.7 20.3 I8.3 20.8 21.3 
Price vector : (P, p, 
35 21.4 21.6 22.8 21.3 21.1 
40 22.3 22.4 23.0a 22.3 22.2 
45 23.0 23.0 23.0 23.0 23.0 
50 23.6 23.4 22.8 23.6 23i7 
55 24.0 23.8 22.6 24.1 24.3 
60 24.4 24.0 22.3 24.5 24.9 
65 24.7 24.2 21.9 24.8 25.4 
f T )  =  H
 
SI
 
O
 
5.0, 4.5) 
12.6 13.2 13.1 14.0 13.4 
13.8 14.1 14.2 14.6 14.3 
14.8 14.8 14.8 14.8 14.8 
15.6 15.4 15.4 14.9a 15.1 
16.2 15.8 15.8 14.9 15.3 
16.7 16.1 16.1 14.8 15.4a 
17.2 16.4 16.4 14.7 15.3 
77") = (17.0, 4.5, 4.0) 
16.9 17.4 17.3 18.3 17.8 
18.0 18.2 18.3 18.8 18.5 
18.9 18.9 18.9 18.9 18.9 
19.6 19.4 19.4 18.9A 19.1 
20.2 19.8 19.8 18.8 19.2a 
20.7 20.2 20.1 18.6 19.1 
21.1 20.4 20.3 18.3 19.0 
77") = H
 
<
1 
.
 
O
 
s»
 4.0, 3.5) 
21.0 21.5 21.6 22.7 22.2 
22.1 22.4 22.5 23,0A 22.7 
22.9 23.0 23.0 23.0 23.0 
23.6 23*5 23.5 22.9 23.ia 
24.1 23.9 23.8 22.6 23.1 
24.6 24.2 24.1 22.3 22.9 
25.0 24.4 24.3 22.0 22.7 
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Table 12. (Continued) 
5/w 
TT° 
R/1 
0 -.1 
-.5 0 0 0 0 -.1 -.5 -.5 
0 0 0 .1 .5 0 0 .1 .1 .5 
0 0 0 0 0 
-.5 0 -.1 — el -.5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. (2) 
2.8 
_ _ . r . 3-8 
45 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4,6 4.6 
50 5.2 5.2 4.9 5 - 2  5.3 5.3 5.1 5.2 4.9 5.1 
55 5.7 5.6 5.2 5.8 5.8 6.0 5.6 5.6 5.2 5.5 
60 6.2 6.0 5.3 6.2 6.3 6.5 5.9 6.0 5.3 5.7 
65 6.5 6.3 5.4 6.6 6.8 5.9 6.2 6.3 5.4 5-9 
Price vector î (P , P, 
2.8 2.8 3.3 2.7 2.6 
3.8 3.8 4.1 3.8 3.7 
. -
.  
-
Price vector : (P , P, 
7.0 7.1 7.7 6.9 6.8 
7.9 8.0 8.3 7.9 7.8 
8.7 8.7 8.7 8.7 8.7 
9.3 9.2 8.9 9.3 9.4 
9.8 9.6 9.0 9.8 9.9 
10.1 9.9 9.0& 10.2 10.4 
10.5 10.2 9.0 10.6 10.8 
35 . 6.6 7.1 7.0 7.6 7.2 
40 7.8 8.0 8.0 8.4 8.1 
45 8.7 8.7 8.7 8.7 8.7 
50 9-4 9.1 9.2 8.9 9.1 
55 10.0 9.6 9.6 9.0 9.3 
60 » a 10.4 9.9 10.0 9.1* 9.5 
65 10.9 10.2 10.2 9.0 9.6 
Price vector 
% 11.2 11.3 12.1 11.1 12.1 12.2 12.5 12.0 
45 12.8 12.8 12.8 12.8 
50 13.3 13.2 12.8 13.3 
55 13.8 13.6 12.9& 13.8 
60 14.1 13.9 12.8 14.2 
65 14.5 15.2 12.6 14.6 
O = (14.0, 5.0, 4.5) 
2.4 2.9 2.8 3.3 
3.6 3.9 2"9 4.1 
.
^) = (14.0, 4.5, 4.0) 
.
IT) = (14.0, 4.0, 3.5) 
10.9 11.3 11.2 12.0 
12.0 12,1 12,2 12.6 
12.8 12.8 12.8 12.8 
1?*lf 13.2 13.2 12.9_ 14.0 13.6 13.6 12.9 
14.4 13.9 13.9 12.8 
14.8 14.2 14.2 12.7 
11.0 11.6 
12.0 12.3 
12.8 12.8 
13.4 3.4  o 13.O 
14.0 I3.2 
14.4 13.2e 
14.9 13.2 
egg production is optimal. Other price combinations resulted 
in maximum profit potential at egg production levels between 
the two extremes. For example, when a(P) = (17, 5*0, 4.5), 
55 percent production is optimal. 
The degree of correlation between egg production rate and 
broiler livability appears to have little effect on profit 
potential. Values for m of .1 and .5 both give similar 
results. Profit potential increases as rate of egg production 
increases. 
If all traits are assumed to be genetically correlated 
with egg rate so that the correlation vector (R p w, R^, m, 
R , R ^  p, R^^2 ) (™ .1, . 1, -.1, . 1, .1) then prof it 
potential is maximum with maximum egg production irrespective 
of prices and is almost identical to that under the assumption 
a(R) = 0. However, for the correlation vector (R^, y, R/£>m, 
Rpui , Rypp, R/,^ ) = (-.5, -5, -.5, •!, .1) maximum profit 
potential is reached at intermediate levels of egg production 
for both high and intermediate broiler prices. When low 
broiler prices are accompanied by high or intermediate feed 
prices, maximum egg production is optimal. 
Importance of adult body weight in a non-integrated enterprise 
Total income, broiler feed cost, parent flock feed costs 
and parent flock fixed costs per broiler started are presented 
in Appendix Tables 20 through 23. 
Profit potential for various conditions is presented in 
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Table 13. For a(R) = 0 profit potential varies independently 
with price but inversely with adult body weight. For the 
correlation vector, a(R) = (RWy, R^f, ^oo/° > ) = 
(.1, 0, 0, 0), increasing body weight depresses profit 
potential, but if a(R) = (.5, 0, 0, 0) the reverse is true. 
This is because the favorable effect due to the correlated 
response overcomes the unfavorable effect due to the increase 
in body weight. That is, changing body weight influences 
profit potential through its influence on income and on 
broiler feed costs. The same situation exists when values 
for R^ f equal -.1 or -.5» Profit potential increases 
directly with body weight when the correlation is low but 
inversely when the correlation is high. For a(R) = (R^w> 
R ^ uo f * R to ^  ) ~~ (»1; —.1* —~".l), profit potential 
increases inversely with body weight. On the other hand, for 
a(R) = (.5, -.5» -*5i -.1), profit potential increases 
directly with body weight. These contrasting situations 
draw attention to the necessity of reliable estimates of 
genetic correlations in the most effective breeding program. 
Importance of egg production in an integrated enterprise 
The egg producing ability of a strain of meat birds is 
especially important to the hatchery supply flock owner since 
this directly influences his returns. The computations for 
the integrated enterprise are based on the breeder hen as the 
unit in a supply flock and are expressed in terms of dollars 
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Table 13. Influence of adult body weight on profit potential 
in a non-integrated enterprise (cents per broiler) 
a<oW 
2» j 
xi COP 
0 .1 .5 0 0 0 0 .1 .5 
0 0 0 — »1 -.5 0 0 -.1 -.5 
0 0 0 0 0 - • 5 0 -.5 -. 5 
0 0 0 0 0 0 -.1 -.1 •el 
Body 
weight Price vector: (P, p 77) = (20.0, 5.0, 4-.5) 
6.0 26.0 25.6 23.8 25.7 24.6 26.7 26.1 26.2 23.4 
6.5 25.7 25.4 24.1 25.5 24.7 26.4 25.8 26.0 23.9 
7.0 25-5 25.3 24.4 25.4 24.8 26.0 25.6 25.7 24.3 
7.5 25.3 25.2 24.7 25.2 24.9 25.5 25.3 25.4 24.7 
8.0 25.1 25.1 25.1 25.1 25.1 25.1 25.1 25.1 25.1 
8.5 24.8 24.9 25.4 24.9 25.2 24.6 24.8 24.6 25.4 
9.0 24.6 24.7 25.7 24.7 25.3 24.0 24.5 24.2 2 5.7 
Price vector: l [P, P, <) = (20.0, ^ •5, 4.0) 
6.0 29.9 29.5 27.5 29.7 28.7 30.8 30.1 30.2 27.2 
6.5 29.7 29.4 27.9 29.6 28.8 30.4 29.8 30.0 27.8 
7.0 29.6 29.3 28.3 29.4 28.9 30.0 29.6 29.7 28.2 
7.5 29.4 29.2 28.7 29.3 29.0 29.6 29.4 29.4 28.7 
8.0 29.2 29.2 29.2 29.2 29.2 29.2 29.2 29.2 29.2 
8.5 29.0 29.0 29.6 29.0 29.2 28.7 28.9 28.8 29.6 
9.0 28.8 29.0 30.0 28.9 29.4 28.2 28.7 28.4 29.9 
Price vector : I (P, P, i f )  =  (20.0, 4.0, 3.5) 
6.0 33.9 33.5 31.2 33.7 32.8 34.6 34.1 34.1 31.0 
6.5 33.8 33.4 31.8 33.6 32.9 34.3 33.9 33.9 31.6 
7.0 33.6 33.4 32.2 33.5 33.0 34.0 33.7 33.7 32.2 
7.5 33 A 33.3 32.7 33.4 33.1 33.6 33-5 33.5 32.7 
8.0 33.2 33-2 33.2 33-2 33.2 33.2 33.2 33.2 33.2 
8.5 33.1 33.2 33.7 33.1 33.3 32.8 33.0 32.9 33.7 
9.00 32.9 33.1 34.2 33.0 33.4 32.4 32.8 32.6 34.2 
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Table 13. (Continued) 
gwW 
Stuf 
0 .1 .5 0 0 0 0 .1 .5 
0 0 0 -.1 
-.5 0 0 — * 1 -.5 
0 0 0 0 0  
-.5 0 -.5 -.5 
0 0 0 0 0 0 -.1 -.1 — • 1 
Body-
) = 4.5) weight Price vector: (P. P» (17.0, 5.0, 
6.0 15.7 15.4 14.2 15.4 1^ .3 16.5 15.8 16.1 13.8 
6.5 15.5 15.3 14.4 15.3 14.4 16.1 15.6 15.8 14.1 
7.0 15.2 15.1 14.5 15.1 14.6 15.7 15.3 15.5 14.4 
7.5 15.0 15.0 14.7 15.0 14.7 15.3 15.1 15.2 14.6 
8.0 14.8 . 14.8 14.8 14.8 14.8 14.8 14.8 14.8 14.8 
8.5 14.6 14.6 15.0 14.7 14.9 14.3 14.6 14.4 15.0 
9.0 14.4 14.5 15.1 14.5 15.0 13.7 14.3 13.9 15.0 
Price vector; i CP. P, ) = (17.0, -r
 
VA
 4.0) 
6.0 19.7 19.4 18.0 19.4 18.5 20.4 19.8 20.0 17.7 
6.5 19.5 19.3 18.2 19.3 18.6 20.1 19.6 19.8 18.0 
7.0 19.3 19.2 18.4 19.2 18.7 19.7 19.4 19.5 18.3 
7.5 19.1 19.0 18.7 19.0 18.8 19.3 19.1 19.2 18.6 
8.0 18.9 18.9 18.9 I8.9 18.9 18.9 18.9 18.9 18.9 
8.5 18.7 18.8 19.1 18.8 19.0 18.4 18.7 18.5 19.1 
9.0 18.5 18.6 19.4 18.6 19.1 17.9 18.4 18.1 19.3 
Price vector: i CP, P, FT)  = (17.0, 4.0, 3.5) 
6.0 23.7 23.4 21.7 23.5 22.6 24.4 23.8 24.0 21.5 
6.5 23.5 23.3 22.0 23.3 22.7 24.1 23.6 23.8 21.9 
7.0 23.3 23.2 22.4 23.2 22.8 23.8 23.4 23.5 22.3 
M 23.2 23.1 22.7 23.1 22.9 23.4 23.2 23.3 22.7 8.0 23.0 23.0 23.0 23.O 23.0 23.0 23.0 23.0 23.0 
8.5 22.8 22.9 23.3 22.9 23.0 22.6 22.8 22.7 23.3 
9.0 22.6 22.8 23.6 22.8 23.2 22.1 22.6 22.3 23.6 
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Table 13» (Continued) 
r6V¥ 
R 
R 
R 
iof OÔP 
coq 
0  .1 .5 0 0 0 0 .1 .5 
0 0 0 -.1 
-.5 0 0 - el -.5 
0 0 0 0 0 
-.5 0 -.5 -.5 
0 0 0 0 0 0 — • 1 — * 1 -.1 
Body 
O = (14.0, weight Price vector : CP, P, 5.0, 4.5) 
6.0 5.5 5.3 4.7 5.2 4.1 6.2 5.6 6.0 4.3 
6.5 5.2 5.1 4.6 5.0 4.2 5.9 5.4 5.7 4.4 
7.0 5.0 4.9 4.6 4.9 4.3 5.5 5.1 5.4 4.5 
7.5 4.8 4.8 4.6 4.7 4.4 5.0 4.8 5.0 4.6 
8.0 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 
8.5 4.4 4.4 4.6 4.4 4.7 4.1 4.3 4.1 4.1 
9.0 4.1 4.2 4.5 4.2 4.8 3.5 4.0 3.6 4.5 
Price vector : i CP, P, TT ) = (14.0, 4.5, 4.0) 
6.0 9.4 9.3 8.4 9.2 8.2 10.2 9.6 9.9 8.1 
6.5 9.2 9.1 8.5 9.1 8.3 9.9 9.4 9.6 8.3 
7.0 9.1 9.0 8.5 8.9 8.4 9.5 9.1 9.3 8.4 
7.5 8.9 8.8 8.6 8.8 8.6 9.1 8.9 9.0 8.6 
8.0 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 
8.5 8.4 8.5 8.7 8.5 8.8 8.2 8.4 8.3 8.7 
9.0 8.3 8.4 8.8 8.4 8.9 7.7 8.2 7.8 8.7 
Price vector; I CP, P, IT )  =  (14.0, 4.0, 3.5) 
6.0 13.4 13.2 12.2 13.2 12.4 14.2 13.6 13.8 12.0 
6.5 13.3 13.1 - 12.3 13.1 12.4 13.8 13 A 13.6 12.2 
7.0 13.1 13.0 12.4 13.0 12.6 13.5 13.2 13.4 12.4 
7.5 12.9 12.9 12.6 12.9 12.6 13.2 13.0 13.1 12.6 
8.0 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 
8.5 12.6 12.6 12.9 12.6 12.8 12.3 12.6 12.4 12.9 
9.0 12.4 12.5 13.0 12.5 13.0 11,9 12.3 12.0 13.0 
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per breeder hen. Total income, broiler feed costs, broiler 
growing fixed costs and parent flock feed costs are presented 
in Appendix Tables 24 through 27. Although no actual esti­
mates of fixed broiler costs (k) are available, a reasonable 
estimate may be obtained from the information presented by 
Anderson and Prestwich (1959). The estimate chosen for this 
study was k = 10 cents per broiler marketed. Fixed broiler 
costs must be included in the profit potential equation of an 
integrated enterprise because profit is determined by the 
number of broilers a breeder hen produces. 
Profit potential per breeder hen under various situa­
tions of prices, egg production and genetic correlations is 
presented in Table 14. In most cases profit potential 
increases with egg production. However, when the price 
vector, (P, p, fT ) = (14, 5.0, 4.5) the enterprise can expect 
to operate at a loss. For this price vector and the correla­
tion vectors (R/, , R^ *#, R^  *m, , R/?*f) = (0, -5, 
0, 0, 0), (-5, —5, «1, .1, .1) or (-.5, —.5> .5, .1, .1), loss 
potential increases with production. For all other correla­
tion vectors and the same price vector, maximum egg production 
minimizes the loss potential. 
For all other price vectors, a(R) = (-.5, 0, 0, 0, 0) or 
(0, 0, .5, 0, 0) lead to slightly higher maximum profit 
potential than when a(R) = 0. The change in profit potential 
is due entirely to the effect of these correlations on total 
tr-i 
Table 14. Influence of egg production on profit potential in 
an integrated broiler enterprise (dollars per 
breeder hen) 
R 
R 
R 
R 
R 
/» m 
P I  
/f 
0 -.1 
-.5 0 0 -.1 -.5 -.5 
0 0 0 
-.5 0 -.1 -.5 -.5 
0 0 0 0 .5 .1 .1 .5 
0 0 0 0 0 .1 .1 .1 
0 0 0 0 0 .1 =1 .1 
Egg 
prod. 
(no.) Price vector: (P, p, 70 = (20.0, 5.0, 4.5) 
150 21.35 21.32 21.22 22.01 21.25 21.36 21.78 21.71 
160 23.08 23.07 23.02 23.43 23.04 23.09 23.32 23.28 
170 24.82 24.82 24.82 24.82 24.82 24.82 24.82 24.82 
180 26.55 26.52 26.61 26.17 26.63 26.55 26.29 26.33 
190 28.32 28.33 28.43 27.48 28.43 28.27 27.71 27.81 
200 30.03 30.07 30.22 28.72 30.23 30.00 29.10 29.24 
210 31.87 31.81 32.02 29.92 32.05 31.70 30.43 30.64 
Price vector: (P, p, V) = 20.0, 4.5, 4.0) 
150 26.30 26.28 26.19 27.04 26.19 26.30 26.75 26.71 
160 28.34 28.33 28.18 27.98 28.28 28.33 28.63 28.55 
170 30.37 30.37 30.37 30.37 30.37 30.37 30.37 30.37 
180 32.40 32.41 32.46 31.97 32.48 32.41 32.11 32.16 
190 34.43 3^ .50 34.55 33.53 34.59 34.43 33.78 33.90 
200 36.46 36.50 36.63 35.01 36.69 36.47 35.43 35.60 
210 38.49 37.54 38.72 36.44 38.82 38.59 37.02 37.27 
Price vector: (P, p, ) = 20.0, 4.0, 3*5) 
150 31.26 31.24 31.16 32.06 30.87 31.23 31.76 31.69 
160 33.59 33.58 33.54 33.27 33.53 33.58 33.91 33.83 
170 35.92 35.92 35.92 35.92 35.92 35.92 35.92 35.92 
180 38.24 38.25 38.29 37.76 38.38 38.26 37.91 37.98 
190 40.58 40.60 40.68 39.56 40.74 40.60 39.86 40.40 
200 42.89 42.93 43.05 41.29 43.16 42.94 41.77 41.97 
210 45.22 45.26 45.42 42.97 45.59 45.27 43.61 43.89 
Table 14. (Continued) 
yw 
V'1 
0 
0 
0 
0 
0 
-.1 
0 
0 
0 
0 
-.5 
0 
0 
0 
0 
0 
-.5 
0 
0 
0 
0 
0 
.5 
0 
0 
.1 
.1 
.1 
.1 
.1 
••5 
•.5 
.1 
.1 
.1 
-.5 
-.5 
• 5 
.1 
.1 
Egg 
prod. 
(no.) Price 
150 9.06 9.03 
160 9.97 9.96 
170 10.89 10.89 
180 11.80 11.81 
190 12.75 12.76 
200 13.64 13.68 
210 14.56 14.61 
Price 
150 14.01 14.29 
160 15.23 15.22 
170 16.44 16.44 
ISO 17.65 17.66 
190 18.89 18.89 
200 20.07 20.11 
210 21.29 21.34 
Price 
150 18.87 19.25 
160 20.48 20.47 
170 21.99 21.99 
180 23.49 23.50 
190 25.01 25.07 
200 26.50 26.54 
210 28.02 28.06 
vector: (P, p, ) = 
8.93 9.51 9.01 
9.91 10.21 9.94 
10.89 10.89 10.89 
11.86 11.54 11.85 
12.86 12.17 12.80 
13.83 12.75 13.75 
14.82 13.30 14.71 
vectors (P, p, fT) = 
13.90 14.54 13.95 
15.17 15.50 15.19 
16.44 16.44 16.44 
17.71 17.34 17.70 
18.98 18.22 18.97 
20.24 19.04 20.21 
21.52 19.82 21.48 
vector: (P, p, V) = 
18.87 19.56 18.88 
20.43 20.79 20,44 
21.99 21.99 21.99 
23.54 23.13 23.60 
25.11 24.25 25.12 
26.66 25.32 26.68 
28.22 26.35 28.25 
(17.0, 5.0, 4.5) 
9.11 9.37 9.32 
10.00 10.14 10.20 
10.89 10.89 10.89 
11.78 11.61 11.63 
12.65 12.30 12.36 
13.52 13.97 13.04 
14.39 13.59 13.70 
(17.0, 4.5, 4.0) 
14.05 14.34 14.32 
15.28 15.45 15.35 
16.44 16.44 16.44 
17.64 17.43 17.46 
18.81 18.37 18.45 
20.00 19.30 19.40 
21.18 20.18 20.33 
(17.0, 4.0, 3.5) 
18.98 19.35 19.30 
20.52 20.73 20.67 
21.99 21.99 21.99 
23.47 23.24 23.28 
24.98 24.45 24.55 
26.47 25.64 25.77 
27.96 26.77 26.95 
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Table 14. (Continued) 
R œtù 
R / w  
R^m 
7f 
0 — • 1 
-.5 0 0 — • 1 -.5 -•5 
0 0 0 
-.5 0 -.1 -.5 -.5 
0 0 0 0 .5 .1 .1 .5 
0 0 o . 0 0 .1 .1 .1 
0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
= (14.0, (no.) Price vector: (P, P, 5.0, 4 .5) 
150 -3.23 -3.26 -3.36 -2.99 -3.24 -3.14 -3.05 -3.06 
160 -3.1% -3.15 -3.20 -3.01 -3.14 -3.09 —3.04 -3.04 
170 -3»04 -3.04 -3 » 04 -3.04 -3.04 -3.04 —3.04 —3*04 
180 
-2.95 -2.94 -2.89 -3.08 -2.93 -3.00 —3.06 -3.06 
190 —2.82 -2.81 -2.71 -3.13 —2 *83 -2.96 -3.10 -3.O9 
200 -2.75 -2.71 -2.56 -3.22 -2.73 -2.93 -3.16 -3.15 
210 -2.65 —2.60 -2.39 -3.32 -2.63 -2.93 -3.25 -3.24 
Price vector : CP, P, O = (14.0, 4.5, 4.0) 
150 1.72 1,70 1.61 2*04 1.70 1.80 1.92 1.94 
160 2.12 2.11 2.06 2.28 2.10 2.19 2.27 2.23 
170 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51 
180 2.90 2.91 2.96 2.72 2.92 2.86 2.76 2.77 
190 3.32 3.36 3.41 2.92 3.34 3.20 2.97 3.00 
200 3.68 3.72 3.85 3.07 3-73 3.54 3.17 3.21 
210 S.08 4.13 4.31 3.20 4.14 3.86 3.34 3.39 
Price vector: CP, P, if) = (14.0, 4.0, 3 .5) 
150 6.68 6.66 6.58 7.06 6.63 6.73 6.93 6.92 
160 7.37 7.36 7.32 7.57 7.35 7.43 7=55 7.51 
170 8.06 8.06 8.06 8.06 8.06 8.06 8.06 8.06 
180 8.76 8.75 8.79 8.50 8.82 8.71 8.57 8.59 
190 9-M 9.49 9.54 8.95 9.49 9.37 9.05 9.10 
200 10.11 10.15 10.27 9.35 10.20 10.01 9.51 9.58 
210 10.81 10.85 11.01 9.73 10.91 10.64 9.93 10.01 
?v 
income. However, when a(R) = (-.5, 0, 0, 0, 0) maximum profit 
is less than when a(R) = 0 due to the increase in parent flock 
feed costs. When a(R) = (-5, -5, .1, .1, .1) or (-.5, -.5, 
.5, »1, .1), the maximum profit potential was $30.43 and 
$30.64 respectively compared to $31.76 when a(R) = 0. These 
results- indicate that the depressing effect of the negative 
correlation between egg production and broiler body weight is 
greater than the buoyant effect of all the other correlations. 
Importance of adult body weight in an integrated enterprise 
The values obtained from the profit potential equation 
for total income, broiler feed cost, parent flock feed costs 
and fixed broiler costs are presented in Appendix Tables 28 
through 31. 
The computations for profit potential in an integrated 
enterprise for different levels of body weight and prices are 
presented in Table 15» For the correlation vector a(R) = 
(R&) w, R /^7 *> R#f, RCUY ) = 0 increasing adult body weight 
from 6.0 to 9*0 pounds decreases profit potential $1.5° per 
bird. For a(R) = (.5, 0, 0, 0), maximum body weight is an 
optimum. When R cof * ^  0 a marked increase in profit 
potential is noted as adult body weight is increased. This 
increase demonstrates the influence of the correlated response 
of egg production when adult body weight is changed. Heavy 
body weight is favored when R#f ^  0, while lighter adult 
body weight is favored when > 0. If. the correlation 
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Table 15. Influence of adult body weight on profit potential 
in an integrated broiler enterprise^ dollars per 
breeder hen) 
0 .5 0 0 0 .1 .5 .5 .5 
0 0 
-.5 0 0 — el -.1 -.5 -.5 
0 0 0 
-.5 0 -.-1 -.1 -.1 -•5 
0 0 0 0 — * 1 — el -.1 -.1 — • 1 
Body 
weight 
(lbs) Price vector (P, p, Tf) = (20.0, 5.0, 4.5) 
6.0 25.99 23.02 33.63 24.13 26.75 27.11 24.60 30.30 28.52 
6.5 25.70 23.47 31.45 24.30 26.27 26.52 24.70 29.18 27.79 
7.0 25.41 23.92 29.22 24.48 25.78 26.05 24.76 27.75 26.93 
7.5 25.12 24.38 27.03 24.65 25.71 25.43 24.80 26.34 25.95 
8.0 24.82 24.82 24.82 24.82 24.82 24.82 24.82 24.82 24.82 
8.5 24.53 25.27 22.61 24.99 24.34 24.20 24.81 23.22 23-57 
9.0 24.24 25.73 20.44 25.17 23.85 23.59 24.78 21.55 22.21 
Price vector (P, p, "77") = (20.0, 4.5, 4.0) 
6.0 31.41 28.10 40.35 29.74 32.29 32.87 30.07 36.79 35.18 
6.5 31.15 28.67 37.85 29.90 31.81 32.22 30.19 35.33 34.17 
7.0 30.89 29.23 35.36 30.05 31.33 31.70 30.27 33.78 33.05 
7.5 30.63 29.81 32.86 30.21 30.85 31.03 30.33 32.13 31.78 
8.0 30.37 30.37 30.37 30.37 30.37 30.37 30.37 30.37 30.37 
8.5 30.11 30.94 27.87 30.53 29.89 29.69 30.38 28.51 28.83 
9.0 29.85 31.51 25.38 30.69 29.40 29.03 30.36 26.57 27.16 
Price vector (P, p, TV) = 20.0, 4.0, 3.5) 
6.0 36.83 33.19 47.06 35.35 37.84 38.61 35.53 43.27 41.84 
6.5 36.60 33.87 44.29 35.49 37.35 37.91 35.67 41.60 40.57 
7.0 36.37 34.54 41.50 35.63 36.87 37.35 35.78 39.82 39.17 
7.5 36.14 35.23 38.71 35.77 36.40 36.64 35.87 37.92 37.61 
8.0 35.92 35.92 35.92 35.92 35.92 35.92 35.92 35.92 35.92 
 ^ i?:!° 30:$ ll:ii £48 ?!# H:f8 
Table 15» (Continued) 
\Z't 
"•COQ 
0 .5 0 0 0 .1 .5 .5 .5 
0 0 
-. 5 0 0 —. 1 — .1 —. 5 -.5 
0 0 0 
-.5 0 —.1 —»1 —.1 -.5 
0 0 0 0 — • 1 — .1 —.1 —. 1 —. 1 
Body-
weight 
(lbs) Price vector (P, p, if) = (17.0, 5*0, 4.5) 
6.0 12.06 10.04 16.09 10.20 12.47 12.37 10.66 13-55 11.71 
6.5 11.77 10.25 14.79 10.37 12.08 11.99 10.76 12.99 11.71 
7.0 11.48 10.47 13.49 10.55 11.68 11.69 10.82 12.36 il.54 
7.5 11.19 10.69 12.20 10.72 11.29 11.29 10.86 11.67 11.28 
8.0 IO.89 10.89 10.89 10.89 10.89 10.89 10.89 10.89 10.89 
8.5 10.60 11.11 9.58 11.06 10.50 10.48 10.90 10.05 10.40 
9.0 10,31 11.32 8,31 11.24 10.09 10.08 10.89 9.17 9.83 
Price vector (P, p, i f )  = (17.0, 4.5, 4.0) 
6.0 17.48 15.12 22.81 15.81 18.01 18.13 16.13 20.04 18.43 
6.5 17.22 15.45 21.21 15.97 17.62 17.69 16.25 19.25 18.09 
7.0 16,96 15.78 19.63 16.12 17.23 17.34 16.33 18.39 17.66 
7.5 16.70 16.12 18.03 16.28 16.83 16.89 16.39 17.46 l7.ll 
8.0 16.44 16.44 16.44 16.44 16.44 16.44 16.44 16.44 16.44 
8.5 16.18 16.78 14.84 16.60 16.05 15.97 16.47 15*34 15.66 
9.0 15.92 17.10 13.25 16.76 15.64 15.52 16.47 14.19 14.78 
Price vector (P, p, if) = (17.0, 4.0, 3.5) 
6.0 22.90 20.21 29.52 22.82 23.56 23.87 21.59 26.52 15.09 
6.5 22.67 20.65 27.65 21.56 23.I6 23.38 21.73 25.52 24.49 
7.0 22.44 21.09 25.77 21.70 22.77 22.99 21.84 24.43 23.78 
7.5 22.21 21.54 23.88 21.84 22.38 22.50 21.93 23.25 22.94 
8.0 21.99 21.99 21.99 21.99 21.99 21.99 21.99 21.99 21.99 
8.5 21.76 22.44 20.10 22.11 21.60 21.47 22.03 20.65 20.93 
9.0 21.53 22.88 18.22 22.28 21.20 20.97 22.05 19.22 19.75 
?7 
Table 15. (Continued) 
«2? 
0 .5 0 0 0 .1 .5 .5 .5 
0 0 
-.5 0 0 — el -.1 -.5 -.5 
0 0 0 
-.5 0 — el — el — el -.5 
0 0 0 0 •el -.1 -.1 -el -.1 
Body-
weight 
, 4.5) (lbs) Price vector CP, P, v) = (14.0, 5.0 
6.0 -.87 -2.94 -1.44 -3.73 -1.80 -2.37 -3.27 -3.20 —4.98 
6.5 -2.16 -2.97 -1.84 • -3.56 -2.11 -2.53 —3* 18 -3.O9 -4.37 
7.0 -2.45 -2.99 -2.25 -3*38 -2.43 —2.66 -3.13 -3.02 -3.84 
7.5 -2.74 -3.01 -2.63 • -3.21 -2.72 -2.85 —3.08 -3.00 -3.39 
8.0 —3»04 -3.04 -3.04 ' -3.04 -3.04 -3.04 —3«O4 -3.04 -3.04 
8.5 -3-33 —3.06 -3.45 • -2.87 -3.35 -3.24 -3.02 -3.12 -2.77 
9.0 -3*62 -3.08 -3.81 « -2.69 -3.66 -3.43 —3.00 -3.22 -2.56 
Price vector CP, P, *T) = (14.0, 4.5 , 4.0) 
6.0 3.55 2.14 5.28 1.88 3.74 3.39 2.20 3.29 1.68 
6.5 3.29 2.23 4.58 2.04 3.43 3.17 2.31 3.17 2.01 
7.0 3.03 2.32 3.89 2.19 3.12 2.99 2.38 3.01 2.28 
7.5 2.77 2.42 3.20 2.35 2.82 2.75 2.45 2.79 2.44 
8.0 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51 2.51 
8.5 1.99 2.61 1.81 2.6 7 2.20 2.25 2.55 2.17 2.49 
9.0 2.77 2.70 1.13 2.83 1.89 2.01 2.58 1.80 2.39 
Price vector CP, P, f) = (14.0, 4.0 , 3.5) 
6.0 8.97 7.23 11.99 7.49 9.29 9.13 7.66 9.77 8.34 
6.5 8.74 7.43 11.02 7.63 8.97 8.86 7.79 9.44 8.41 
7.0 8.51 7.63 10.03 7.77 8.66 8.63 7.89 9.05 8.40 
7.5 8.28 7.84 9.05 7.91 8.37 8.36 7.99 8.58 8.27 
8.0 8.06 8.06 8.06 8.06 8.06 8.06 8.06 8.06 8.06 
8.5 7.83 8.2 7 7.07 8.20 7.75 7.75 8.11 7.48 7.76 
9.0 7.60 8.48 6.10 8.35 7.45 7.46 8.16 6.83 7.36 
>0 
vector a(R) = (.1, -.1, -.1, -.1), (.5, -.5, -.1, -.1) or 
(.5, -.1, -.1, -•!), profit potential increases inversely 
with adult body weight. A slightly different situation 
exists if a(R) = (.5, -.1, -.1, -.1). In this case inter­
mediate adult body weight is optimum to profit potential. 
When the price vector a(P) = (P, p, rr) = (20, 5»0, 4.5), 
optimum body weight is at 8.0 pounds, while for a (P.) = 
(17, 4.5, 4.0) adult body weight between 8.5 and 9.0 pounds 
maximizes profit potential. At a broiler price of 14 cents 
per pound and a(R) = (.5, -.1, -.1, -.1) profit potential is 
a maximum with maximum adult body weight. For the price 
vector a(P) = (14, 5*0, 4.5) a loss is incurred for all 
conditions. Thus an integrated enterprise would be 
untenable under these conditions. 
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DISCUSSION 
The results of the more pertinent correlation vectors 
were graphed to demonstrate more clearly the effect of 
correlated responses on profit potential. Figure 2 illus­
trates the influence of egg production in a non-integrated 
enterprise. All of the curves pass through a common point 
on the graph. This point of origin is the profit potential 
of the original strain. Increasing the egg production of 
the original strain may decrease or increase the profit 
potential depending on the genetic correlations and prices. 
When a(R) = (0, .5, 0, 0, 0), (0, 0, 0, 0, 0) or 
(-.1, .1, -.1, .1, .1), a broiler price change from 20 to 14 
cents per pound alters the level of profit potential but has 
little effect on the slope of the curve. These curves all 
increase at a decreasing rate so that each succeeding one 
cent increase in profit potential requires a larger increase 
in egg production. When P = 20 cents, and a(R) = (-.5, .5, 
-.5, .1, .1) or (-.5, 0, 0, 0, 0), profit potential decreases 
if egg production increases. In other words, under these 
conditions, the egg production of the hypothetical strain 
chosen for this study is near the optimum level. In the 
other cases, increasing egg production improves maximum 
profit potential. 
The influence of body weight on profit potential in a 
non-integrated enterprise is illustrated in Figure 3. Since 
Figure 2. Influence of egg production on profit potential 
in a non-integrated enterprise 
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Figure 3. Influence of adult body weight on profit potential 
in a non-integrated enterprise 
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feed price has little effect on the slope of the profit 
potential curves, only the sets of curves illustrating a 
broiler price change are presented. These curves have 
constant slopes which means that the rate of change in profit 
potential is constant for each curve. Extremes in profit 
potential are obtained for the upper and lower limits of body 
weight. However, when a(R) = (0, -.5, 0, 0) or (.1, -.1, 
-.5, -.1), increasing body weight when P = 20 favors greater 
profit potential. There is little difference between these 
correlation vectors when P = 14 cents. In these cases there 
is little advantage in increasing the body weight. For the 
situations represented by the other three vectors, a 
decrease in body weight favors profit potential. 
Figure 4 depicts the influence of egg production on 
profit potential in an integrated enterprise. The difference 
represented by the two broiler prices not only influences the 
level of profit potential but also alters the slopes of the 
curves. Increasing egg production markedly increases profit 
potential for all correlation vectors when P = 20. If P = 14, 
a loss is incurred for all correlation vectors. This loss is 
minimized with increasing egg production for c(R) = (-.5, 0, 
0, 0, 0) or (0, 0, 0, 0, 0). For the other three correlation 
vectors rate of egg production has little influence on profit 
potential. 
The influence of adult body weight on profit potential in 
Figure 4. Influence of egg production on profit potential 
in an integrated enterprise 
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an integrated enterprise is illustrated in Figure 5* These 
curves show the marked differences that exist for the various 
correlation vectors. In the main, all regressions have a 
constant slope over the entire range except those containing 
the correlation R^ v? - -•5 which show a slight curvature. 
The linear relationships of many of these response curves 
may he due in part to the assumption that the regression of 
feed consumption on adult body weight and egg production, 
respectively, are linear. Although this assumption seems 
reasonable, it would be desirable to validate this assumption.. 
Data which would yield reliable estimates of the correlation 
vectors would be required also in order to make the most 
useful application of the profit equation. Furthermore, the 
genetic correlations are likely non-linear in nature and may 
change as selection carries a population away from an inter­
mediate. Thus, more information on the nature of these 
correlations would be valuable. 
The profit potential equations in this study might have 
several uses. As one example, relative value of broiler 
strains might be estimated when actual feed costs are not 
available. Another example arises in its possible application 
of selection indices. Techniques for constructing selection 
indices have been described by Smith (1936) and Hazel (1943). 
The method calls for reliable estimates of genetic and 
phenotypic parameters. However, of equal importance in the 
Figure 5» Influence of adult body weight on profit 
potential in an integrated enterprise 
PROFIT POTENTIAL ($ PER BREEDER HEN) 
70 
construction of selection indices are the economic weights to 
be assigned to the various traits. The regressions of the 
profit potential curves would seem to represent a logical 
approach to estimating the economic constants. Thus, in the 
case of a non-integrated enterprise, Figures 2 and 3 could 
supply economic weights for egg production and adult body 
weight. One unit change in the trait can be evaluated in 
terms of the expected change in profit potential. Similar 
curves could be constructed for other traits. According to 
the curves obtained in this study, the economic weights for 
an integrated enterprise would differ from those for a non-
integrated enterprise. 
f J-
CONCLUSIONS 
The pooled regression equation developed from the Maine 
Random Sample Broiler and Production Test data and presented 
in Part I accounted for 86 percent of the total variation in 
net income per broiler started. Broiler weight alone 
accounted for 55 percent of the variation in net income, 
while hen-housed egg production alone accounted for less than 
one percent. The multiple regression analysis is based on 
phenotypic values and gives poor indication of the real 
importance of these traits from the genetic standpoint. 
The results from Part II show that certain genetic-
economic relationships may be important. Profit potential 
equations were derived for an integrated and a non-integrated 
enterprise. In the non-integrated enterprise, the importance 
of rate of egg production depends largely on what genetic 
correlations are assumed. If egg production is not genetically 
correlated with other traits, maximum egg production would be 
be optimum. If the genetic correlation between egg production 
and broiler body weight is equal to -.5, and if the price of 
broilers is 20 cents per pound, the correlated response is 
more important than the direct response in increasing egg 
production. In this case egg production is optimal at 45 
percent. 
The response of profit potential to an increase in adult 
body weight is also dependent on the genetic correlations. 
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The direct response in increasing adult body weight decreases 
profit potential. On the other hand, if the correlation 
between body weight and feed conversion is -.5» profit 
potential increases directly with body weight. 
In an integrated enterprise, the indirect responses due 
to genetic correlations with egg production apparently have 
little influence on profit potential under the conditions 
investigated in this study. However, optimum body weight 
may range from one extreme to the other depending on the 
genetic correlation assumed. 
The results indicate that the economic value of egg 
production and adult body weight largely depends on the sign 
and magnitude of genetic correlations which are characteristic 
of a population. 
7j 
SUMMARY 
Part I 
The influence of several factors on income over feed 
costs in a "broiler enterprise was studied from data from the 
Maine Random Sample Broiler and Production Tests. Two groups 
of production factors were considered. One group, associated 
with adult performance, included rate of egg production (Xj), 
percent hatching eggs (X2), hatchability (X3), and feed 
conversion per dozen eggs (X4). The other group, consisting 
of broiler performance traits, included broiler livability 
(X5), 8 week broiler weight (X$), 8 week feed conversion 
(Xy) and the percentage of broilers Grade A or better (Xg). 
Income over feed costs was positively correlated with 
Xg, X5, X5 and negatively correlated with feed conversion. 
Egg production was significantly correlated with all 
traits except the percent hatching eggs. In a breeding 
program the correlation between egg production and broiler 
body weight and 8 week body weight are probably of most 
interest. An increase in egg production was associated with 
a decrease in 8 week body weight and increase in feed con­
version, Hence selection for higher egg production in the 
parent flock would in theory reduce quality of broilers as 
measured by body weight and feed conversion. 
Regression equations for individual years were calculated 
and showed good agreement between tests. The pooled regression 
7b 
was: Y = e043X1 + ,051X2 + .077X3 + + .439X^  + 9.526 
- !6.240Xr, + .283X3 - 43.113 
This regression equation accounted for 85.9 percent of 
the total variation in Y. The factors having the largest 
effect on income over feed costs are X$ and Xy. An increase 
of one unit in X5 results in a 9.536 cent increase in income 
while a unit increase in the latter would decrease income over 
feed costs 16.24 cents. 
The results obtained in the regression analysis of the 
a^ine Random Sample Broiler and Production Test suggest that 
the breeder should place most emphasis on broiler traits and 
less emphasis on parent flock traits. However, it is possible 
in an integrated enterprise that chick costs, and hence parent 
flock performance, may be much more important than in a non-
integrated enterprise. 
Part II 
The principal objective of this section of the study was 
to derive profit potential equations in terms of the basic 
production traits for both an integrated and non-integrated 
broiler enterprise. In the former, the hatchery supply flock 
was the integral part. The basic production traits considered 
in the supply flock were egg production and adult body weight. 
Profit of a broiler enterprise is a function of several 
performance traits of both the parent flock and the broiler 
progenye Those considered were egg production (/?), adult 
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body weight (w ) and hatchability ( ) in the case of the 
parent flock, and feed conversion (f), body weight (W) and 
livability (m) in the case of the broiler progeny. 
The equation for profit potential per broiler in a non-
integrated enterprise was found to be 
X - m V (P-Pf) - 1 [r^  ] 
where P, p and ^  are the prices for broilers, broiler feed 
and breeder mash, respectively. The constants and pg 
represent the partial regression of feed consumed on egg 
production and adult body weight, respectively. is the 
fixed cost associated with a hatchery supply flock including 
labor, depreciation on buildings and interest on investment. 
A similar equation for profit potential per breeder hen 
in an integrated enterprise was derived: 
X* = m W (P-pf) - m W k - (piW + P2/C>*)IR 
? * and k are hen-housed egg production and fixed costs, 
respectively, These two equations may be used to compute the 
profit potential under varying conditions associated with a 
broiler enterprise. 
Profit potentials were computed for changes in several 
variables. In the case of the parent flock, these were egg 
production and adult body weight. In the case of the broiler 
progeny, different prices were considered. Also, various 
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combinations and levels of genetic correlations between parent 
and progeny were considered. 
When zero correlations are assumed, the direct effect of 
a genetic change in a trait on profit potential is estimated. 
When genetic correlations are not equal to zero, the 
correlated responses, or indirect effect of selecting for a 
particular point, may be studied. The correlated response 
may influence profit potential either favorably or unfavorably 
depending on the magnitude and sign of the genetic corre­
lation. 
In a non-integrated enterprise, for zero genetic corre­
lations, increasing egg production increases profit potential. 
On the other hand, when certain genetic correlations are not 
zero, maximum profit is attained at different levels of egg 
production. For example, when the genetic correlation 
between egg production and 8 week body weight is -.5» 45 
percent egg production is optimal. Changes in broiler and 
feed price merely raise or lower the level of the profit 
curve. 
The influence of body weight on profit potential depends 
to a large extent on the levels of correlations assumed. If 
genetic correlations are zero, profit potential varies 
inversely with adult body weight, but if the correlation 
between adult body weight and 8 week body weight is assumed 
to be .5, profit increases directly with adult body weight. 
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In other words, whether adult body weight of a parent flock in 
a non-integrated enterprise should be increased or decreased 
by selective breeding depends on the sign and magnitude of the 
genetic correlations between body weight, egg production and 
growth rate of the broiler progeny. 
In an integrated enterprise, the profit unit is the 
breeder hen. Profit potential is maximum when egg production 
is maximum. Price changes have only slight effects on the 
slope of the profit curve. 
Optimum adult body weight may vary over the range 
considered depending on the genetic correlations assumed. 
If all genetic correlations are zero, changes in adult body 
weight have little effect on profit potential. If the 
correlation between adult body weight and broiler body weight 
equals .5» maximum adult body weight is optimum. If the 
correlation between adult body weight and egg production is 
5> minimum adult body weight is optimum. In view of these 
results, it seems important that breeders should make an 
assessment of the genetic correlations associated with their 
breeder flocks before it is possible to formulate a breeding 
program to produce maximum profit in a broiler enterprise. 
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APPENDIX 
02 
Table 16. Influence ol rate of egg production on total income 
for different combinations of relationships in a 
non-integrated broiler enterprise (cents per bird) 
Correlation vector 
{}/»* 
& RS 1 
0 -.1 
- • 5 0 0 0 0 -.1 -.5 -.5 
0 0 0 .1 .5 0 0 .1 .1 .5 
0 0 0 0 0 
~. 5 0 — • X -.1 -.5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
(2) P = 20 cents per pound 
35 68.3 68.9 71.6 68.1 67.5 68.3 68.3 68.7 
40 II 68.6 69.9 68.2 67.9 11 ti 68.5 
45 II 68.3 68.3 68.3 68.3 » 11 68.3 
50 II 68.0 66.6 68.4 68.7 11 11 68.1 
55 II 67.7 65.0 68.4 69.0 11 it 67.9 
60 II 67.4 63.3 68.5 69.4 11 11 67.6 
65 II 67.1 61.7 68.6 69.8 » it 67.4 
P = 17 cents per pound 
35 58.0 58.5 60.8 57.9 57.4 58.0 58.0 58.4 
40 It 58.3 59.5 58.0 57.7 11 11 58.2 
45 II 58.0 58.0 58.0 58.0 » 11 58.0 
50 II 57.8 56.6 58.1 58.4 11 IT 57.9 
55 II 57.6 55.2 58.2 58.7 11 11 57.7 
60 II 57.3 53.8 58.2 59.0 11 11 57.5 
65 11 57.1 52.4 58.3 59.3 11 11 57.3 
P = 14 cents per pound 
35 47.8 48.2 50.1 47.7 47.3 47.8 47.8 48.1 
40 II 48.0 49.0 47.8 47.5 11 11 48.0 
45 II 47.8 47.8 47.8 47.8 11 11 47.8 
50 II 47.6 46.6 47.9 48.1 11 11 47.6 
55 II 47.4 45.5 47.9 48.3 11 11 47.5 
60 II 47.2 .44.3 48.0 48.6 11 11 47.4 
65 II 47.0 43.2 48.0 48.9 11 II 47.2 
71.4 70.8 
69.9 69.6 
68.3 68.3 
66.7 67.0 
65.1 67.5 
63.6 64.4 
62.0 63.1 
60.7 60.2 
59.4 59.1 
58.0 58.0 
56.7 57.0 
55.4 55.9 
54.0 54.7 
52.7 53.6 
50.0 49.6 
48.9 48.7 
47.8 47.8 
46.7 46.9 
45.6 46.0 
44.5 45.1 
43.4 44.1 
Table 17. Influence of the rate of egg production on broiler 
costs for different combinations of relationships 
in a non-integrated broiler enterprise (cents per 
bird) 
I 
Correlation vector 
0 —  e l  - • 5 0 0 0 0 -.1 -.5 -.5 
0~~ 0 0 .1 0 0 .1 .1 .5 
0 0 0 0 0 .5 0 — • 1 -.5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
(%) p = 5 cents per pound 
35 36.2 36.5 37.5 36.1 35.6 36.2 36.0 36.2 37.7 37.3 
40 it 36.4 37.1 36.2 36.0 ii 36.1 36.2 36.9 36.8 
45 h 36.2 36.2 36.2 36.2 ii 36.2 36.2 36.2 36.2 
50 h 36.0 35.3 36.2 36.4 ii 36.3 36.2 35.4 35.6 
55 ii 35.9 34.4 36.3 36.6 ii 36.4 36.1 34.7 35.0 
60 H 35.7 33.6 36.3 36.8 n 36.4 36.1 33.9 34.4 
65 h 35.6 32.7 36.4 37.0 ii 36.5 36.1 33.2 33.7 
1 P = 4.5 cents per pound 
35 32.6 32.8 34.2 32.5 32.1 32.6 32.4 32.6 33.9 33.6 KG ii 32.7 33.4 32.5 32.4 ii 32.5 32.6 33.2 33.1 
45 ii 32.6 32.6 32.6 32.6 it 32.6 32.6 32.6 32.6 
50 ii 32.4 31.8 32.6 32.8 ii 32.6 32.6 31.9 32.0 
55 ii 32.3 31.0 32.6 32.9 ii 3 2.7 32.5 31.2 31.5 
60 ii 32.2 30.2 32.7 33.1 ii 32.8 32.5 30.5 30.9 
65 n 32.0 29.4 32.7 33.3 Ii 32.9 32.5 29.8 30.4 
P = 4.0 cents per pound 
35 29.0 29.2 30.4 28.9 28.6 29.0 28.8 29.0 30.1 29.9 
bo H 29.1 29.7 29.9 28,8 ii 28.9 29.0 29.6 29.4 
45 n 29.0 29.0 29.0 29.0 n 29.0 29.0 29.0 29.0 
50 ii 28.8 28.3 29.0 29.1 ii 29.0 28.9 28.4 28.5 
55 ii 28.7 27.6 29.0 29.3 ii 29.1 28.9 27.8 28.0 
60 ii 28.6 26.9 29.0 29.4 ii 29.2 28.9 27.1 27.5 
65 ii 28.5 26.2 29.1 29.6 n 29.2 28.9 26.5 27.0 
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Table 18. Influence of rate of egg production on parent flock 
feed costs for different combinations of relation­
ships in a non-integrated enterprise (cents per 
bird) 
Correlation vector 
5/w 0 —  e l  .5 0 0 0 0 — *1 -.5 -.5 0 0 0 .1 .5 0 0 .1 .1 .5 
0 0 0 0 0 .5 0 — • 1 — • 1 -.5 
0 0 0 0 0 0 .1 .1 .1 .1 
0 0 0 0 0 0 0 .1 .1 .1 
Egg 
prod. (%) ir = 4.5 cents per pound 
35 5-3 5.3 5.3 5.3 5.3 5.7 5.3 5.4 5»4 5.8 
40 4.7 4.7 4.7 4.7 4.7 4.9 4.7 4.7 4.7 4.9 
45 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
50 3.9 3.9 3.9 3.9 3.9 3.8 3.9 3.8 3.8 3.7 
55 3-6 3.6 3.6 3.6 3.6 3.4 3.6 3.5 3.5 3.3 
60 3.4 3.4 3.4 3.4 3.4 3.0 3.4 3.2 3.2 3.0 
65 3.2 3.2 3.2 3.2 3.2 2.8 3.2 3.0 3.0 2.7 
if = 4.0 cents per pound 
35 4.7 4.7 4.7 4.7 4.7 5.0 4.7 4.8 4.8 5.1 
40 4.2 4.2 4.2 4.2 4.2 4.3 4.2 4.2 4.2 4.4 
45 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 
50 3.5 3.5 3.5 3.5 3.5 3.4 3.5 3.4 3.4 3.3 
55 3.2 3.2 3.2 3.2 3.2 3.0 3.2 3.1 3.1 3.0 
60 3.0 3.0 3.0 3.0 3.0 2.8 3.0 2.9 2.9 2.6 
65 2.8 2.8 2.8 2.8 2.8 2.4 2.8 2.7 2.7 2.4 
< = 3.5 cents per pound 
35 4.1 4.1 4.1 4.1 4.1 4.4 4.1 4.2 4.2 4.5 
40 3.7 3.7 3.7 3.7 3.7 3.8 3.7 3.6 3.6 3.8 
45 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 
50 3.0 3.0 3.0 3.0 3.0 2.9 3.0 3.0 3.0 2.9 
55 2,8 2.8 2.8 2.8 2.8 2.6 2.8 2.7 2.7 2.6 
60 2.6 2.6 2.6 2.6 2.6 2.4 2.6 2.5 2.5 2.3 
65 2.5 2.5 2.5 2.5 2.5 2.1 2.5 2.3 2.3 2.1 
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Table 19. Influence of rate of egg production on parent 
flock constant costs in a non-integrated 
enterprise (cents per bird) 
Genetic correlations 
R =0 R ^  ~ • 5 
Egg 
prod. 
(*) 
35 3.6 3.6 
40 3-1 3.2 
45 2.8 2.8 
50 2.5 2.5 
55 2.3 2.2 
60 2.1 2.0 
65 1.9 1.9 
Ob 
Table 20. Influence of adult body weight on total income for 
different combinations of relationships in a non-
integrated enterprise (cents per bird) 
Correlation vector 
R<a)W 0 .1 .5 0 0 0 0 .1 .5 
R yr 0 0 0 -.1 -.5 0 0 — • 1 -.5 T} cot /l) Û 0 0 0 0 0 -.5 0 -. 5 -.5 
•d wr 0 0 0 0 0 0 -.1 -.1 -.1 
Adult P = 20 cents per pound 
body 
wt. 
6.0 68.3 6 7.5 63.6 68.3 68.3 68.3 68.3 67.5 63.6 
6.5 it 6 7.7 64.8 11 Il II II 67.1 64.8 
7.0 n 67.9 66.0 11 Il II II 67.9 66.0 
7.5 « 68.1 67.1 11 Il II II 68.1 67.1 
8.0 H 68.3 68.3 it Il II II 68.5 69.4 
8.5 H 68.5 69.4 11 It II II 66.7 70.6 
9.0 » 68.7 70.6 11 Il II II 66.7 70.6 
P = 17 cents per pound 
6.0 58.0 57.4 54.1 58.0 58.0 58.0 58.0 57.4 54.1 
6.5 H 57.6 55.1 » Il II II 57.6 55.1 
7.0 ii 57.7 56.1 11 Il M II 57.7 56.1 
7.5 it 57.9 57.1 11 It II II 57.9 57.1 
8.0 ii 58.0 58.0 11 Il II II 58.0 58.0 
8.5 ii 58.2 59.0 11 Il II II 58.2 59.0 
9.0 » 58.4 60.0 it Il II It 58.4 60.0 
P = 14 cents per pound 
6.0 47.8 47.3 44.5 47.8 47.8 47.8 47.8 47.3 44.5 
6.5 H 47.4 45.4 11 Il II II 47.4 45.4 
7.0 II 47.5 46.2 11 Il II II 47.5 46.2 
7.5 II 47.7 47.0 11 II It II 47.7 47.0 
8.0 ii 47.8 47.8 11 Il II I! 47.8 47.8 
8.5 ii 47.9 48.6 11 Il II It 47.9 48.6 
9.0 ii 48.1 49.4 11 Il II II 48.1 49.4 
Table 21. Influence of adult body weight on broiler feed 
costs for different combinations of relationships 
in a non-integrated enterprise (cents per bird)* 
5<o F 
0 
0 
0 
0 O
 O
 O
H
 Correlation vectors 
.5 0 0 0 
O — .1 —.5 O 
O O O -.5 
0 0 0 0 i • 
o
 o
 o
 
H 
.1 
— .1 
-. 5 
-.1 
.5 
-. 5 
-.5 
-.1 
Adult 
body 
vt. p = 5.0 cents per pound 
6.0 36.2 ti 35.8 33.7 36.5 37.6 . 36.2 36.2 36.0 35.0 6.5 35.8 34.3 36.4 37.2 ii » 36.1 35.3 
7.0 « 36.0 35.0 36.3 36.9 ii ii 36.1 35.6 
7.5 M 36.2 35.6 36.3 36.5 ii ii 36.2 35.9 
8.0 II 36.2 36.2 36.2 36.2 ii ii 36.2 36.2 
8.5 II 36.3 36.8 36.1 35.8 ii H 36.2 36.5 
9.0 II 36.4 37.4 36.1 35.5 ii H 36.3 36.7 
« P = 4.5 cents per pound 
6.0 32.6 32.2 39,4 32.8 33.8 32.6 32.6 32.4 31.5 
6.5 ii 32.3 30.9 32.8 33.5 ii H 32.5 31.8 
7.0 ii 32.4 31.5 32.7 33.2 tt » 32.5 32.1 
» 32.5 32.0 32.6 32.9 ii ii 32.5 32.3 
8.0 ii 32.6 32.6 32.6 32.6 ii » 32.6 32.6 
8.5 H 32.7 33.1 32.5 32.3 ii H 32.6 32.8 
9.0 ii 32.8 33-7 32.4 32.0 « ii 32.6 33.0 
P = 4.0 cents per pound 
6.0 29.0 28.6 27.0 29.2 30.0 28.95 28.95 28.8 28.0 
6.5 ii 28.7 2 7.5 29.1 29.8 H H 28.9 28.2 
7.0 28.8 28.0 29.1 29.5 H H 28.9 28.5 
M ii 28.9 28.5 29.0 29.2 ii H 28.9 28.7 8.0 » 29.0 29.0 29.0 29.0 H « 29.0 29.0 
8.5 ii 29.0 29.4 28.9 28.7 ii H 29.0 29.2 
9.0 » 29.1 29.9 28.8 28,4 » H 29.0 29.4 
00 
Table 22. Influence of adult body weight on parent flock feed 
costs under different combinations of relationships 
in a non-integrated enterprise (cents per bird) 
Correlation vector 
5*>w 
% 
0 .1 .5 0 0 0 0 .1 .5 
0 0 0 — • 1 -.5 0 0 -.1 - «5 
0 0 0 0 0 
-.5 0 —5 -.5 
0 0 0 0 0 0 -.1 -.1 -.1 
Adult 
body 
wt. 7T = 4.5 cents per pound 
6.0 3.4 3.4 3-4 3.4 3.4 3.0 3.3 2.9 2.9 
6.5 3.6 3.6 3.6 3.6 3.6 3.3 3.5 3.2 3.2 
7.0 -3.8 3.8 3.8 3.8 3.8 3.6 3.8 3.5 3.5 
7.5 4.0 4.0 4.0 4.0 4.0 3.9 4.0 3.9 3.9 
8.0 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
8.5 4.5 4.5 4.5 4.5 4.5 4.6 4.5 4.7 4.7 
9.0 4.7 4.7 4.7 4.7 4.7 5.1 4.8 5.1 5.1 
1T = 4.0 cents per pound 
6.0 3.0 3.0 3.0 3.0 3.0 2.7 2.9 2.6 2.6 
6.5 3.2 3.2 3.2 3.2 3.2 2.9 3.1 2.8 2.8 
7.0 3.4 3.4 3.4 3.4 3.4 3.2 3.4 3.1 3.1 
7.5 3.6 3.6 3.6 3.6 3.6 3.5 3.6 3.4 3.4 
8.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 
8.5 4.0 4.0 4.0 4.0 4.0 4.1 4.0 4.2 4.2 
9.0 4.2 4.2 4.2 4.2 4.2 4.5 4.2 4.6 4.6 
ff = 3.5 cents per pound 
6.0 2.6 2.6 2.6 2.6 2.6 2.3 2.6 2.3 2.3 
6.5 2.8 2.8 2.8 2.8 2.8 2.5 2.7 2.5 2.5 
7.-0 3.0 3.0 3.0 3.0 3.0 2.8 2.9 2.8 2.8 
M 3.1 3.1 3.1 3.1 3-1 3.0 3.1 3.0 3.0 8,0 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 
8,5 3.5 3.5 3.5 3.5 3.5 3.6 3.5 3.6 3.6 
9.0 3.7 3.7 3.7 3.7 3.7 4.0 3.7 4.0 4.0 
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Table 23. Influence of adult body weight on parent flock 
constant costs for different combinations of 
relationships in a non-integrated enterprise 
(cents per bird) 
Correlation vector 
R 4>W 0 .1 .5 0 0 0 0 .1 .5 
0 0 0 -.1 
-.5 0 0 — • 1 -.5 
R*/ 0 0 0 0 0 
-•5 0 -•5 ->5 
R cot 0 0 0 0 0 0 -.1 "el — *1 
Adult 
body , 
wt. *\ = $3*56 per bird per year 
6.0 2.8 2.8 2.8 2.8 2.8 2.4 2.7 2.3 2.3 
6.5 " » " " " 2.5 2.7 2.4 2.4 
7.0 " " " » " 2.6 2.7 2.5 2.5 
7,5 11 it it 11 
" 2.7 2.8 2.6 2.6 
8.0 " " " " » 2.8 2.8 2.8 2.8 
8.5 " » " " " 2.9 2.8 2.9 2.9 
9.0 » » » '• » 3.0 2.8 3.1 3.1 
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Table 24. Influence of egg production on total income in an 
integrated breeder enterprise (dollars per breeder 
hen) 
R/>*(<)  
y*v 
R/*f 
Correlation vector 
0 -.1 
-.5 0 0 -.1 -.5 -.5 
0 0 0 
-.5 0 -.1 -• 5 -.5 
0 0 0 0 .5 .1 .1 .5 
0 0 0 0 0 .1 .1 .1 
0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
(no.) P = 20 cents per pound 
150 81.9 81.9 81.9 81.3 81.6 80.9 82.8 82.6 
160 87.4 87.4 87.4 88.2 87.2 87.3 87.9 8 7.7 
170 92.9 92.9 92.9 92.9 92.9 92.9 92.9 92.9 
180 98.3 98.3 98.3 97.5 98.5 98.5 97.8 98.0 
190 103.8 103.8 103.8 102.0 104.2 104.1 102.7 103.0 
200 109.3 109.3 109.3 106.5 109.9 109.8 107.5 108.0 
210 114.7 114.7 114.7 110.8 115.6 115.4 112.3 112.9 
P = 17 cents per pound 
150 69.6 69.6 69.6 70.8 69.4 68.7 70.4 70.2 
160 74.3 74.3 74.3 74.9 74.2 74.2 74.7 74.6 
170 78.9 78.9 78.9 78.9 78.9 78.9 78.9 78.9 
180 83.6 83.6 83.6 82.8 83.7 83.7 83.I 83.3 
190 88.2 88.2 88.2 86.7 88.6 88.5 87.3 87.6 
200 92.9 92.9 92.9 90.5 93.4 93.3 91.4 91.8 
210 97.5 97.5 97.5 94.2 98.2 98.1 95.4 96.0 
P = 14 cents per pound 
150 57.4 57.4 57.4 58.3 57.2 56.6 58.0 57.8 
160 61.2 61.2 61.2 61.7 61.1 61.1 61.5 61.4 
170 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 
180 68.8 68.8 68.8 68.2 69.0 68.9 68.5 68.6 
190 72.2 72.2 72.2 71.4 72.9 72.9 71.9 72.1 
200 76.5 76.5 76.5 74.5 76.9 76.8 75.3 75.6 
210 80.3 80.3 80.3 77.6 80.9 80.8 78.6 79.0 
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Table 25. Influence of egg production on broiler costs in an 
integrated enterprise (dollars per breeder hen) 
R/«> 
i 
Correlation vector 
0 -.1 
-.5 0 0 — • 1 -.5 -.5 
0 0 0 
-.5 0 -.1 -.5 -.5 
0 0 0 0 .5 .1 .1 .5 
0 0 0 0 0 .1 .1 .1 
0 0 0 0 0 .1 .1 .1 
Egg 
prod. 
(no,) 
150 43.4 43.4 
160 46.3 46.3 
170 49.2 49.2 
180 52.1 52.1 
190 55.0 55.0 
200 57.9 57.9 
210 60.8 60.8 
p = 5*0 cents per pound 
43.4 44.2 43.3 42.8 43.8 43.7 
46.3 46.7 46.2 46.2 46.5 46.5 
49.2 49.2 49.2 49.2 49.2 49.2 
52.1 51.7 52.2 52.2 51.9 52.0 
55.0 54.1 55.2 55.-3 54.5 54.7 
57.9 56.4 58.2 58.3 57.1 57.4 
60.8 58.7 61.2 61.4 59.7 60.1 
p = 4.5 cents per pound 
150 39.1 39:1 39.8 38*9 38.5 39.5 
160 41.7 41.7 42.0 41.6 41.6 41.8 
170 44.3 44.3 44.3 44.3 44.3 44.3 44.3 
180 46.9 46.9 46.9 46.5 47.0 47.0 46.7 
190 49.5 49.5 49.5 48.7 49.7 49.8 49.1 
200 52.1 52.1 52.1 50.8 52.4 52.5 51.4 
210 54.7 54.7 54.7 52.9 55.1 55.3 53.8 
p =4.0 cents per pound 
150 34.7 34.7 34.7 35.3 34.6 
160 37.1 37.1 37.1 37.4 37.0 
170 39.4 39*4 39.4 39.4 39.4 
180 41.7 41.7 41.7 41.3 41.8 
190 44.0 44.0 44.0 43.3 44.2 
200 46.3 46.3 46.3 45.1 46.6 
210 48.6 48.6 48.6 47.0 49.0 
m 
44.3 
46.8 
49.2 
51.6 
54.1 
34.2 35.1 34.9 
36.9 37-2 37.2 
39.4 39.4 39.4 
41.8 41.5 41.6 
44.2 43.6 43.8 
46.7 45.7 45.9 
49.1 47.8 48.0 
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Table 26 « Influence of egg production on parent flock feed 
costs in an integrated enterprise (dollars per 
breeder hen) 
R />TO 
i 
0 
0 
0 
0 
0 
rH •
 o
 o
 o
 o
 
1 
-.5 
0 
0 
0 
0 
1 
i 
o
 o
 o
 •
 
o
 
vn
 0 
0 
.5 
0 
0 
— , 1 
,1 
.1 
.1 
-.5 
-.5 
.1 
.1 
,1 
-.5 
-.5 
.5 
.1 
.1 
Egg 
prod. 
r = 4. (no.) 5 cents per pound 
150 5.5 5.6 5.6 5.5 5.5 5.6 5.6 5.6 
160 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 
170 5.7 5.6 5.6 5.6 5.6 5.6 5«6 5.6 
180 5.7 5.7 5.6 5.7 5.7 5.7 5.6 5.6 
190 5.7 5.7 5.6 5.7 5.7 5.7 5.6 5.6 
200 5.8 5.8 5.6 5.8 5.8 5.8 5.6 5.6 
210 5.9 5.8 5.6 5.8 5.8 5.8 5.6 5.6 
if = 4. 0 cents per pound 
150 4.9 4.9 5.0 4.9 4.9 4.9 5.0 5.0 
160 5.0 5.0 5.P 5.0 5.0 5.0 5.0 5.0 
170 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
180 5.1 5.0 5.0 5.1 5.1 5.0 5.0 5.0 
190 5.1 5.1 5.0 5.1 5.1 5.1 5..0 5.0 
200 5.2 5.1 5.0 5.2 5.2 5.1 5.0 5.0 
210 5.2 5.2 5.0 5.2 5.2 5.2 5.0 5.0 
TT = 3. 5 cents per pound 
150 4.3 4.3 4.4 4.3 4.3 4.3 4.4 4.4 
160 4.3 4.4 4.4 4.3 4.3 4.4 4.4 4 4 
170 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 
180 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 
190 4.5 4.4 4.4 4.5 4.5 4.4 4.4 4.4 
200 4.5 4.5 4.4 4.5 4.5 4.5 4.4 4.4 
210 4.6 4.5 4.4 4.6 4.6 4.6 4.4 4.4 
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Table 27. Influence of egg production on the constant costs 
of broiler growing in an integrated enterprise 
(dollars per breeder hen) 
Correlation vector 
H pu) 
6 
0 -.1 
- . 5  0 0 -.1 - . 5  -.5 
0 0 0 
- . 5  0 . —  e l  -.5 -»5 
0 0 0 0 « 5  e l  .1 * 5  
0 0 0 0 0 .1 .1 .1 
0 0 0 0 0 .1 .1 .1 
Egg 
prod, 
(no. ) k = 10 cents per broiler 
150 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.5 
160 12.4 12.4 12.4 12.4 12.4 12.4 12.4 12.4 
170 13.2 13-2 13.2 13.2 13.2 13.2 13.2 13.2 
180 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 
190 14.7 14.7 14.7 14.7 14.8 14.8 14.8 14.9 
200 15.5 15.5 15.5 15.5 15.6 15.7 15.7 15.7 
210 16.3 16.3 16.3 16.3 16.4 16.5 16.5 16.6 
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Table 28, Influence of adult body weight on total income in 
an integrated enterprise (dollars per breeder hen) 
Is S ÏÏ-ÉÛQ 0 
Adult 
body 
wt. 
6.0 
6.5 
7.0 
U 
8.5 
9.0 
6.0 
6.5 
7.0 
1:1 
8.5 
9.0 
6.0 
6.5 
7.0 
8-"0 
8.5 
9.0 
92.9 
78.9 
65.0 
Correlation vector 
.5 0 0 0 .1 .5 .5 .5 
0 
-.5 0 0 -.1 -.1 -.5 -.5 
0 0 
-•5 0 -.1 -.1 — el -•5 
0 0 0 
- • 1 -.1 — • 1 -.1 -.1 
P = 20 cents per pound 
86.5 116.9 92.9 95.2 98.3 92.9 111.7 111.7 
88.1 110.9 ti 94-.6 96.8 92.9 107.2 107.2 
89.2 104.9 ii 94-.O 95.7 93.0 102.6 102.6 
91.3 98.9 it 93.4- 9^ .3 92.9 97.8 97.8 
92.9 92.9 it 92.9 92.9 92.9 92.9 92.9 
94-.5 86.9 it 92.3 91.5 92.8 87.8 87.8 
96.0 80.8 it 91.7 90.1 92.6 82.6 82.6 
P = 17 cents per pound 
73.6 99.4 78.9 80.9 83.5 78.9 94.9 94-.9 
74.9 94.3 H 80.4 82.3 79.0 91.1 91.1 
76.2 89.2 h 79.9 81.3 79.0 87.2 87.2 
77.6 84.0 it 79.4 80.1 79.0 83.1 83.I 
78.9 78.9 it 78.9 78.9 78.9 78.9 78.9 
80.3 73.8 » 78.4 77.7 78.8 74.6 74-. 6 
81.6 68.7 it 78.0 76.6 78.7 70.2 70.2 
P = 14 cents per pound 
60.6 81.8 65.0 66.6 68.8 65.0 78.2 78.2 
61.7 77.6 it 66.2 67.8 65.1 75.0 75.0 
62.8 73.4 it 65.8 67.0 65.1 71.8 71.8 
63.9 69.2 it 65«4 66.0 65.1 68.5 68.5 
65.0 65.0 it 65.0 65.0 65.0 65.0 65.0 
66.1 60.8 it 64.6 64.0 64.9 61.4 61.4 
67.2 56.6 tt 64.2 63.0 64.8 57.8 57.8 
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Table 29. Influence of adult body weight on broiler feed 
costs in an integrated enterprise (dollars per 
breeder hen) 
Correlation vector 
Ra; w 0 .5 0 0 0 .1 .5 .5 «5 
RNYPIF. O O —.5 O O -.1 —EL -.5 -.5 
R/y f 0 0 0 — • 5 0 —.1 - e l  — e l  —  e  5 
R^ y 0 0 0 0 — e l  — e l  — e l  — e l  — e l  
Adult 
body 
wt. P = 5.0 cents per pound 
6.0 49.2 4-5-9 62.0 51.1 50.4 52.5 49.6 59.6 61.4 
6.5 it 46.7 58.8 50.6 50.1 51.6 49.5 57.1 58.4 
7.0 n 4-7.5 55.6 50.2 49.8 50.9 49.5 54-.6 55.4-
7.5 it 48.4 52.4 4-9.7 49.5 50.1 49.4 51.9 52.3 
8.0 it 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2 
8.5 it 50.1 46.0 48.8 48.9 48.4 49.0 46.4 46.1 
9.0 ii 50.9 42.8 48.3 48.6 47.6 48.9 43.6 42.9 
P = 4.5 cents per pound 
6.0 44.3 it 4-1.3 55.8 46.0 45.4 47.2 44.6 53.7 55.3 6.5 42.0 52.9 45.6 45.1 46.4 44.6 51.4 52.6 
7.0 it 42.8 50.0 45.1 44.8 45.8 44.5 49.1 49.8 
7.5 ii 4-3.5 47.2 44.7 44.6 45.1 44.4 46.7 47.1 
8.0 it 44.3 44.3 44.3 44.3 44.3 44.3 44.3 44.3 
8.5 it 45.0 41.4 4-3.9 44.0 43.6 44.2 41.8 41.5 
9.0 it 45.8 38.6 43.5 43.8 42.8 44.0 39.2 38.6 
P = 4.0 cents per pound 
6.0 39.4 36.7 49.6 40.9 40.4 42.0 39.7 47.7 49.1 
6.5 ii 37.4 47.0 40.5 40.1 41.3 39.6 45.7 46.7 
7.0 it 38.0 44.5 40.1 39.9 40.7 39.6 43.7 44-.3 
7.5 it 38.7 41.9 39.8 39.6 40.0 39.5 41.6 41.9 
8.0 ii 39.4- 39.4 39.4 39.4- 39.4 39.4 39.4 39.4 
8 . 5  it 40.0 36.8 39.0 39.1 38.7 39.3 34.9. 3f.9 
9.0 it 40.7 34.3 38.6 38.9 38.0 39.1 41.6 34.4 
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Table 30. Influence of adult body weight on parent flock feed 
costs in an integrated enterprise (dollars per 
breeder hen) 
* o>f 
01 o
o
o
o
 
.5 
0 
0 
0 
Correlation vector 
0 0 0 .1 
—. 5 o o —.1 
o -.5 o -.1 
0 0 •— • 1 —. 1 
.5 
-.1 
— • 1 
— • 1 
.5 
-.5 
-.1 
— * l 
.5 
-.1 
Adult 
body 
ir = 4. wt. 5 cents per pound 
6.0 4.5 4.5- 4.7 4.5 4.5 4.5 4.5 4.7 4.7 
6.5 4.8 4.8 4.9 4.8 4.8 4.8 4.8 4.9 4.9 
7.0 5.0 5.0 5-2 5.0 5.0 5.1 5.1 5.2 5.2 
7.5 5-3 5.3 5.4- 5.3 5.3 5.4 5.4 5.4 5.4-
8.0 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 
8.5 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 
9.0 6.2 6.2 6.1 6.2 6.2 6.2 6.2 6.1 6.1 
f = 4. 0 cents per pound 
6.0 4.0 4.0 4.2 4.0 4.0 4.0 4.0 4.2 4.2 
6.5 4.2 4.2 4.4 4.2 4.2 4.3 4.3 4.4 4.4 
7.0 4.5 4.5 4.6 4.5 4.5 4.5 4.5 4.6 4.6 
7.5 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 
8.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
8.5 5.3 5.3 5.2 5.3 5.3 5.3 5.3 5.2 5.2 
9.0 5.5 5.5 5.4 5.5 5.5 5.5 5.5 5.4 5.4 
= 3. 5 cents per pound 
6.0 3.5 3.5 3.7 3.5 3.5 3.5 3.5 3.7 3.7 
6.5 3.7 3.7 3.8 3.7 3.7 3.7 3.7 3.8 3.8 
7.0 3.9 3-9 4.0 3-9 3.9 4.0 4.0 4.0 4.0 
4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
8.0 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 
8.5 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 
9.0 4.8 4.8 4.7 4.8 4.8 4.8 4.8 4.7 4.7 
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Table 31. Influence of adult body weight on constant costs 
of growing broilers in an integrated enterprise 
Correlation vector 
iO/^ * 
0 
.5 0 0 0 .1 .5 .5 .5 
0 0 
-.5 0 0 -.1 — • 1 -.5 -.5 
R°f N-UIRL 
0 0 0 -.5 0 • • 1 —  e l  — .1 -.5 
0 0 0 0 
- e l  -.1 = • 1 - e l  -.1 
Adult 
body 
wt. k = 10 cents per broiler started 
6.0 13.2 13.2 16.6 13.2 13.5 14.2 14.2 17.0 17.0 
6.5 13 i 2 13.2 15.8 13.2 13.4 13.9 31.9 16.0 16.0 
7.0 13.2 13.2 14.9 13.2 13.4 13.7 13.7 15.0 15.0 
7.5 13.2 13.2 14.0 13.2 13.3 13.4 13.4 14.1 14.1 
8.0 13.2 13.2 13.2 13.2 13.2 13.2 13.2 13.2 13.2 
8.5 13.2 13.2 12.3 13.2 13.1 13.0 13.0 12.3 12.3 
9.0 13.2 13.2 11.5 13.2 13.0 12.7 12.7 11.3 11.3 
